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Tumor Localization with Transverse Tomography: 
Diagnostic and Therapeutic Applications’ 


BERNARD ROSWIT, M.D., and SOL M. UNGER, M.D. 


T 1S OUR PURPOSE, in this paper, to 

describe our experience with transverse 
tomography for tumor diagnosis, tumor 
localization, and prognosis, as an aid to 
improvement of the surgical and radiation 
treatment of malignant disease. 

In cancer surgery, this third-dimensional 
method can help to establish the extent 
of local invasion, thereby permitting 
better evaluation of the operability and 
resectability of the malignant lesion. In 
radiation therapy, transverse tomography 
can also make a valuable contribution. It 
provides a “‘living’’ anatomical cross section 
of the patient as a sound basis for the 
development of an optimal therapy plan. 
It is generally agreed that upon the level 
of quality of this treatment plan depends, 
in large measure, the survival of the 
patient with radiocurable cancer, as well 
as the integrity of his vital normal struc- 
tures. 

Our radiological colleagues in England, 
France, Italy, Germany, Japan, and Scan- 
dinavia have been describing for several 
years the advantages as well as the limita- 
tions of body-section radiography in the 
third or transverse dimension. They in- 
clude Watson (18-20), Vallebona (16-17), 
Amisano (1), Gebauer (4-8), Stevenson 
(14), Frimann-Dahl (3), Takahashi (15), 
and Frain (2). In this country, however, 


— 


less than a dozen radiologic departments 
have yet shown interest in this approach 
to roentgen anatomy, diagnos’s, and ther- 
apy. Indeed, only one report has been 
published by an American author (Wilk, 
21) in addition to our own (12). Perhaps 
some of the European workers have placed 
entirely too much emphasis on the early 
frustrating technical problems, of which we 
have had our fair share. Today, however, 
transverse tomograms can be made with 
the same ease, quality, and reproducibility 
as conventional body-section radiographs 
in the sagittal and coronal planes. 


TECHNICAL FACTORS 


In theory, the principle of transverse 
tomography is relatively simple. The erect 
patient and the horizontal cassette, on 
two separate stands, are rotated simul- 
taneously through 360° in the same direc- 
tion and at the same speed by the same 
motor drive during the x-ray exposure. 
The x-ray tube remains stationary, directed 
downward at an angle of 25° toward the 
film. The points of all structures in the 
selected plane of the patient remain co- 
linear with identical points on the film, 
producing sharp, stationary images. The 
points of all structures situated above or 
below the selected plane cast only moving 
shadows on or off the film and are there- 


1 % , 
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Fig. 1. A. Case 1: N.H. A massive intra-oral epidermoid carcinoma arising from the left 
buccal area in a 40-year-old male. Fixation of mandible precluded intra-oral physical examina- 
tion for tumor localization. Three-dimensional tomography helped (a) to define the tumor volume, 
(b) to establish inoperability, and (c) to design an effective supervoltage cross-fire treatment plan. 

B. Sagittal tomogram illustrating marked destruction of the angle and ascending ramus of the 
left mandible. : 

C. Transverse tomogram of the same patient through the midplane of the lesion, showing its im- 
pressive volume and the partial destruction of the left mandible. Note especially the striking 
asymmetry of the facial contour because of the huge mass on the left (arrow). This transverse sec- 
tion formed the basis for portal selection, beam direction, and isodose summation pattern. The gas- 
filled excavation in the necrotic tumor is again visualized, as above (a). The normal atlas (at), axis 
(ax), and pharynx (Ph) are well delineated. 

D. Another transverse plane 2 cm. above the previous level. It is of particular interest that 
both sections (C and D) were selected from a group of five cuts made simultaneously with a mul- 
tifilm cassette developed for this purpose. 
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Fig. 1. 


huge mass on the left, invading across the midline. 


fore blurred or not even reproduced (Fig. 
6, C). 

In our practice, the technic of trans- 
verse tomography has now become a 
fairly routine matter, but it was not always 
so. At the outset of our investigation, 
nearly five years ago, we constructed our 
own equipment, based upon data pub- 
lished by Vallebona, Amisano, Watson, 
Gebauer, and others in the European 
literature. Later we acquired a commer- 
cially available apparatus. We were con- 
ronted with a variety of perplexing tech- 
ical problems. Outstanding among these 
were the demand for maintenance of 
precise beam alignment and absolute pa- 
tient immobilization in the erect or sitting 
posture, and the pressing need for a multi- 
cassette unit. 

We now employ an optical alignment 
method, high-speed film, conventional cas- 
‘ettes (14 X 17 inches) with high-speed 





Tumor LOCALIZATION WITH TRANSVERSE TOMOGRAPHY 


The left antral wall is completely destroyed. 
grated with sagittal and coronal studies, is of great value in localizing the extent of an antral carcinoma, in assaying 
operability, and in directing the radiation beam to minimize eye injury. 





E. Case II: J. P. Extensive epidermoid carcinoma of the left maxillary sinus in a 68-year-old male 
veteran. Supervoltage radiation was later planned and delivered, with clinical benefit. 
F. Transverse tomogram through the midplane of the Jesion obtained with a multifilm cassette. 


Note the 
This view, inte- 


screens, rotating anode tube with a beam 
collimator, and regular film processing. 
Most exposures require about one second, 
70-90 kv, and 110 ma. The beam direc- 
tion has been standardized at 25° for a 
slab thickness of 0.6 mm. With change of 
the angle of the tube head from 15 to 40°, 
a variation of slab thickness can be se- 
lected from 0.3 to 1.3 mm. The magni- 
fication factor is 1.24, dependable and uni- 
form throughout the film. The radiation 
received by the patient is about 1.5 times 
that delivered in conventional radiography. 
It is essential that the stand supporting 
the rotating platforms for patient and 
cassette be bolted or cemented to the 
floor. The patient’s body is quickly im- 


mobilized by means of vertical wood 
stanchions and his head is fixed with foam 
plastic blocks or secured in a plastic rig 
which we designed for this purpose. 

A multifilm cassette system was recently 





Fig.2. A. CasEIII: J.H.T. Intrathoracic Hodgkin’s granuloma of twelve years duration in 47-year-old male 
veteran. He now complains of severe exertional dyspnea and wheezing. Chest film shows a mass involving the 
right hilus and upper mediastinum. Note the elevated right diaphragm with hyperlucency of the right lung field 

B. Transverse tomogram in the same patient, clearly illustrating the site of compression of the right main bron- 
chus by tumor. Note also the position of aorta (a), left hilus (h), left main bronchus (Ib). Cuts at other levels 
showed widening of the carina due to involved tracheobronchial nodes. These findings were supported by bron- 
choscopic study and tri-dimensional tomography. 

C. CaseEIV: W.B. Routine chest film in 67-year-old male, disclosing small silent coin lesion in the right lung 
field—round, discrete, and calcium-free. Bronchogenic carcinoma was suspected in this heavy smoker, and lobec- 
tomy was planned 

D. Lateral view of same lesion (d). 


E. Coronal tomogram. 

F. The transverse section (one of our earliest attempts) shows the lesion to be tear-shaped, not round; attached 
to the parietal pleura, not free; above all, it harbors a sliver of calcium. Operation was cancelled and the patient 
discharged with a diagnosis of healed subpleural tuberculous plaque. He has remained well for several years. 
Note the position of the right main bronchus (rb), left main bronchus (Ib), left hilus (h), aorta (a), and triangular 
heart shadow (h), 
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Fig.3. A. Case V: J.T. Anaplastic epidermoid carcinoma of the left hard palate and maxillary sinus inaf)- 
year-old veteran. Conventional Waters view shows the gross extent of the tumor, with destruction of the floor 
lateral wall, and roof of the antrum. It invades the nasal chamber, displacing the nasal septum. 

B. Transverse tomogram proved very helpful in planning this patient’s supervoltage therapy without ocular in- 
jury. Note the huge tumor density on the left and crossing the midline. 

C. This transverse tomogram is that of a normal individual and is to be compared with the same plane in ow 
patient’s tomogramin D. Note position of the heart (h), aorta (a), and thoracic vertebra (v). 

D. CasEVI: W.S. This 38-year-old male veteran, on routine chest examination, showed a silent solitary pe- 
ripheral nodule in the left lower lobe. Bronchial carcinoma was suspected and he was readied for lobectomy 
Conventional x-ray studies did not reveal enlargement of regional nodes. Transverse tomogram showing unsus- 
pected regional node involvement at the left hilus, proved at thoracotomy. Compare with normal hilus (C, on 
left). Note the primary lesion (p), satellite tumor (s), and nodal mass (n). 

E. Case VII: C. L. W. Left upper abdominal discomfort and palpable mass in 72-year-old male veteran 
Pyelograms suggested a benign cyst of left kidney, lower pole. Aspirations were repeatedly negative for cancer 
cells. This abdominal view illustrates the lesion very well, after presacral air injection. Note contrast agent in 
the bladder and markedly dilated left calyceal structure. 

F. Transverse tomogram through the lesion, demonstrating its precise topographical position. The massisen- 
tirely dissected by air, suggesting its benign nature. Surgery was not performed. 
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Fig.4. A. Case VIII: A. L. Silent, asymptomatic peripheral lesion in 60-year-old male veteran. Bronchial 
cancer was suspected and patient was prepared for operation. Conventional films including coronal and sagittal 
sections did not give evidence of regional node involvement and the prognosis was considered relatively good. Note 
the oval density overlying the fifth left anterior rib. The hilus and mediastinum appear quite normal. 

B. Lateral chest film of the same patient showing only the primary lesion in the midchest region, directly behind 
the cardiac shadow. No regional node involvement is visualized. 

C. Coronal section shows the irregular contour of the peripheral density, suggesting an invasive tumor 

D. Sagittal tomogram with similar findings. 

E. Transverse tomogram directly through the midplane of the lesion at level of D-10. Now, for the first time in 


this radiologic exploration, the enlargement of regional nodes is discernible, and the primary lesion as well. At op- 
eration, this observation was confirmed, and the nodes proved to be malignant and nonresectable. 

F. Another transverse section cut above the level of the section on the left, at D-9, illustrates the extension of the 
primary lesion to the hilar nodes. The flecks overlying the lesion are artefacts, not calcium. 
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Fic.5. A. CaseE1X: W.W.. Bronchialcarcinoma of right upper lobe in 67-year-old male veteran, histologically 
proved after bronchoscopic biopsy. In the postero-anterior film, there is to be seen only a single uniform density 
obscuring essential details. A tridimensional or volumetric analysis of such lesions by means of tomography can 
be very helpful. One can dissociate atelectasis, primary tumor, and regional nodes; define tumor volume, evaluate 
resectability and prognosis; plan surgery or radiotherapy with more skill and understanding. 

B. Lateral projection not much more helpful than the postero-anterior film. The density is uniform and con- 
glomerate. 

C. Coronal tomogram shows all elements—the atelectatic segment (a), the primary lesion (p), and the associ- 
ated nodes (n). 

D. Sagittal tomogram with similar findings 


E. Transverse tomogram at level of sixth thoracic vertebra showing the atelectatic right upper lobe (al) distinct 
from the dense core of tumor (p). Note the distinct shadow of the aortic arch (aa). 

F. Transverse tomogram at the level of the seventh thoracic vertebra showing tumor mass compressing right 
upper lobe bronchus. Note opacification of esophagus with barium, the shadow of aorta (a), right main bronchus, 
and the base of the heart (h). The left main bronchus is obscured. 
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Fig.6. A treatment planning system utilizing transverse tomography. 

A. Peripheral bronchogenic carcinoma suitable for radical radiation therapy with multiple, cross-firing beams, 

B. The patient’s body contour, through the midplane of the tumor volume, has been molded with fast-setting 
resin-impregnated plaster bandage, and traced on a planning sheet. A life-size atlas cross-section at the identical 
anatomical levels has been superimposed. Note the marked discrepancy in contour and dimensions between the 
cadaveric anatomy of the atlas and the true situation in our patient. Compare with the transverse tomogram (D 

C. Diagrammatic sketch illustrating the basic principles of transverse tomography described in the text 

D. Transverse tomogram through the principal horizontal tumor plane at the level of the aortic arch. Magnifi 
cation factor 1.24 uniform throughout and entirely dependable. Note the position of the primary lesion (p 
aortic arch (aa), the trachea (t), and the superior vena cava (SVC). 

E. The transverse tomogram has been copied on a small Polaroid transparency. The image thereon is now be. 
ing projected on the planning sheet and enlarged to life size, within the patient’s contour tracing. Now the image 
of the tumor and the precise spatial relationships of important normal structures in the living patient can be easil) 
traced on the planning sheet. 

F. This is the final product—a graphic treatmeut plan. Optimal portals have been selected and beam orienta- 
tion indicated, following application of appropriate isodose charts and completion of a summation isodose pat- 
tern. 
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developed in our laboratory, in spite of 
many primary difficulties. Fairly credit- 
able radiographs, numbering up to five, 
have been made simultaneously in the 
head, neck, and chest regions (Figs. 1 and 
4). For useful transverse tomograms in 
the abdominal and pelvic regions, it is 
desirable to employ a 4-valve high kilo- 
voltage transformer and an appropriate 
tube. Further, presacral or intraperito- 
neal carbon dioxide should be introduced, 
whenever feasible, for studies in these 
anatomical areas. 


CLINICAL DISCUSSION 


Ilead and Neck Region: In localization 
and treatment planning for neoplasms of 
the head and neck, transverse tomography 
can be truly helpful and occasionally 
even indispensable. In one _ instance, 
only in this plane was there visualized an 
erosion of the pterygoid bone by a recur- 
rent nasopharyngeal carcinoma. Radia- 


tion treatment to this sharply localized 
site gave complete relief from excruciat- 


ing intracranial pain. In another situa- 
tion, multiple transverse sections revealed 
the presence and the limits of a tracheal 
carcinoma in a patient for whom broncho- 
scopic examination was not feasible at the 
time of hospital admission. These studies 
were of material benefit in planning 
roentgen therapy and following the progress 
of treatment. Tridimensional tomography 
permits a meticulous ‘“‘dissection’’ of the 
skull in the living patient for the more 
obscure lesions, whether primary or meta- 
static. 

Absolute immobilization of the head in a 
level and reproducible position is obviously 
essential to avoid a blurred image and to 
guarantee bilateral symmetry when con- 
tralateral sides are to be compared. This 
is accomplished in our clinic with a special 
plastic rig designed and fabricated for this 
purpose. 

Thorax: In the diagnosis, analysis, 
and treatment of intrathoracic tumors, 
transverse tomography rewards the in- 
vestigator well for the extra time and effort 
involved in this adjunct body-section 
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method. Treatment planning is greath 
facilitated by the ready availability of th 
patient’s own anatomical cross sectio; 
free from distortion. Here, in the thoragj 
inlet, upper mediastinum, hilus, ay 
diaphragm are the so-called ‘dark area: 
where conventional diagnostic method 
may prove inadequate. It is of further jp. 
terest that the entire tracheobronchiq! 
tree can be sectioned axially and clearly 
demonstrated (Figs. 3 and 5). ' 

When bronchial carcinoma is associated 
with atelectasis and/or regional node. 
with a dense conglomerate shadow, ther 
is no better radiologic method for dis 
sociating these several elements (Fig. 5 
Indeed, the remarkable facility of this 
method in the demonstration of enlarged 
regional nodes in patients with broncho 
genic carcinoma helps the surgeon and th 
radiologist greatly in planning the ther 
apeutic attack (Figs. 3, C and D, 4, A-F 

Transverse tomography has also been 
of value in the differential diagnosis oj 
peripheral lung lesions. In this connection 
it is a curious fact that calcification can 
sometimes be demonstrated only in th 
transverse sections of a solitary coin lesion 
(Fig. 2, C-F). The differential diagnosis 
of cavitating pulmonary lesions, through 
roentgen sections of the cavity wall, 
facilitated through transverse tomography 

Abdomen and Pelvis: Diagnostic prob 
lems involving lesions lurking at the dia 
phragm level can frequently be resolved 
by transverse tomography. For example 
the clear outline of an intrathoracic spleen 
with its characteristic ‘“‘dimple’’ was rec 
ognized only after a transverse study ol 
a patient with localized eventration of th 
diaphragm following a stab wound. 

In the management of patients with 
Hodgkin's disease, it is often importanl 
to study the retroperitoneum for nodal 
involvement, which not infrequently may 
be responsible for fever, sweats, malaise 
and weakness. These complaints can be 
controlled with roentgen therapy. Trails 
verse tomography, after presacral instilla- 
tion of carbon dioxide, can demonstrat 
such involvement. Similarly, pancreatt 
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and other retroperitone: il see can be 
aiccessfully studied (Fig. 3, Eand F). 

A Treatment Planning System: In radio- 
logic pract ice, the transverse anatomical 
plane is universally selected for the de- 
velopment of a gré iphic treatment plan to 
include portal se ‘lection, beam orientation, 
and optimum dosimetry (Fig. 6). It is 
esential that the position of the normal 
tructures and the tumor volume in this 
plane be recorded with the greatest pos- 
ible accuracy within a tracing of the 
transverse body contour. For this pur- 
nose, a life-size cross-section atlas of morbid 
anatomy and the patient’s conventional 
radiographs are generally utilized, but 
the patient’s own body cross section would 
be far more desirable. Individual varia- 
tions in normal topography, as well as 
deviations caused by  space-oecupying 
tumors, and the tumor volume itself may 
be clearly and accurately demonstrated in 
the transverse tomogram. This treat- 
ment plan, when completed, will represent 
he consummation of the _ radiologist’s 
jest skill and judgment, based upon sound 
atomic and topographic data. This is 


+ 


the contribution of transverse tomography. 


SUMMARY 


Transverse tomography, in our ex- 
has proved a valuable radiologic 


djunct for tumor diagnosis and localiza- 


tion, as a prelude to effective treatment 


ith radiation and or surgery. It de- 


serves further exploration in other radio- 
logic centers. 


A Hospital 
wW Kingsbridge Road 
nx 68, N. Y 
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Localisation de Tumores per Tomographia Transverse: Applicationes Diagnostic e 


Le tomographia transverse es de adjuta 
in le diagnose e localisation de tumores, in 
le prognose, e— super toto— in le disvelop 
pamento del plano optimal de tractamento. 

Le patiente in postura erecte e le cassetta 
horizontal, a duo separate 
stativos, es rotate simultaneemente per 
360° in le mesme direction e al mesme velo 
citate per le mesme dispositivo motori 
durante le exposition al radios X. Le 
tubo de radios X remane stationari, orien 
tate in basso a un angulo de 25” verso le 
pellicula. struc 
turas in le plano seligite del corpore del 
patiente remane_ colinear punctos 
identic in le pellicula, con le resultante 
production de nette imagines stationari. 
Le punctos de omne le structuras situate 
supra o infra le seligite plano produce 
solmente mobile umbras sur o ab le pelli- 
cula e appare, per consequente, obfuscate o 
non del toto. 

Un systema a cassetta multipelliculate, 
que le autores ha disveloppate, produce 


in position 


Le punctos de omne le 


con 


Therapeutic 





usque a cinque satis acceptabile radi 
graphias simultaneemente in le Capit 
le collo, e le regiones del thorace. p; 
obtener utile tomogrammas in le region 
abdominal e pelvic, il es desirabile utiligy 
un quadrivalvulate transformator a alt 
kilovoltage e un tubo appropriate. 
docunque 
deberea esser introducite presacral- e jt 
traperitonealmente pro 
areas del anatomia 

In radiotherapia, le transverse plan’ 
anatomic es seligite universalmente pr 
le disveloppamento de un plano graphi 
de tractamento que include le selection d 
porta, le orientation del fasce, e le dos 
metria optimal. Pro iste objectivo, 
real section transverse del 
patiente mesme es superior a un sectio 
transverse conventional como illo es tr 
vate in un marcate atlante anatomic. | 
methodo es illustrate per figuras e descri 
tiones de 9 casos que representa massa 
in capite, thorace, e abdomine. 
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Irradiation of Hemangiopericytoma of Stout’ 


MILTON FRIEDMAN, M.D., and JOHN W. EGAN, M.D. 


HE PLACE OF irradiation in the manage 
fone of connective-tissue sarcoma is 
sot well defined, chiefly because the radio 
sistance of most sarcomas has dis 
ouraged attempts at aggressive therapy. 
some of these tumors, however, are moder- 
tely radiosensitive and irradiation should 
say a more important role in their treat 
ment. This report of 5 cases of hemangio 
yericytoma of Stout is designed to supple 
nent the meager information concerning 
radiation dosage and the response of this 
tumor. 


PATHOLOGY 


Hemangiopericytoma of Stout is a rare 
tumor, occurring in bone or connective 
tissues anywhere in the body, showing a 
ettain consistency in morphology and 
istogenesis but a varied clinical picture. 
itwas first described by Stout and Murray 

as a neoplasm arising from the peri- 
apillary cells or pericytes of Zimmermann 

2). The age range is from two months to 
uinety years; the modal age group is forty 
to sixty years. 

The microscopic appearance of this 
jlood-vessel tumor is illustrated in Figures 

3. The feature which distinguishes 
iemangiopericytoma from angiosarcoma 
ind hemangioendothelioma is the normal 
«dothelial lining of the constituent capil- 
ares, centrifugal to which are the pro- 
‘lerating pericytes. Asthe tumor evolves, 
‘number of histologic pictures are seen. 
there may be an isolated capillary with 
many layers of proliferating pericytes 
fig. 1, A) or the pericytes of two or more 
apillaries may fuse into a larger cellular 
rea (Fig. 1, B). Further proliferation of 
‘ricytes may produce a picture of vascular 
‘ound-cell sarcoma (Fig. 2, A) or vascular 
pindle-cell sarcoma (Fig. 2, B). A slowly 


‘owing tumor may have a myxomatous 


type of stroma (Fig. 3, A) or hyaline sub 
stance (Fig. 3, B). In many cases special 
reticulin stains are necessary to outline the 
connective-tissue sheaths of the vessels in 
order to establish the extramural nature of 
the predominant cells (Fig. 1, C and D). 

There are few definite histologic criteria 
for differentiating benign from malignant 
hemangiopericytoma. This is unfortunate 
in view of the wide variations in the natural 
history and clinical behavior of the lesion. 
One can never be certain whether, in a 
cured patient, the tumor was benign or 
malignant. 

The natural life history of many of these 
tumors is so prolonged that a follow-up 
period much longer than five years may be 
necessary for accurate evaluation of the 
effect of surgery or irradiation. On the 
other hand, a few cases have had a known 
total life history of eight months to two 
years (Stout, 3, and our Case I). 


TREATMENT 

In a large number of cases surgical ex- 
cision is the method of choice. It is effec- 
tive when the tumor is benign (something 
that is difficult to estimate from the histo- 
logic picture) and in some cases when it is 
malignant. Under certain circumstances, 
however, radiation therapy is to be con- 
sidered: when a tumor is inoperable; in 
the presence of known or expected post- 
operative residuals; in an attempt to avoid 
amputation. Most published reports are 
concerned with surgical management and 
reference to irradiation is scant. 

Kent (4) irradiated a soft-tissue tumor of 
the calf with a tumor dose of 4,400 r in 
twenty-two days. The mass did not de- 
crease in size but softened. The patient 
died ten months later and at postmortem 
examination residual tumor and consider- 
able necrosis were found. In the same 


ie the Lila Motley Radiation Therapy Department, Hospital for Joint Diseases, New York 35, N. Y. 
‘Tesented at the Forty-fifth Annual Meeting of the Radiological Society of North America, Chicago, Il., Nov. 
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Fig. 1. A. Isolated capillary with a single layer of normal endothelium. The proliferating neoplastic per 
cytes are arranged in many layers around the lumen. s 

B. The neoplastic pericytes of several adjacent capillaries are becoming confluent (Case I). ( X 225) 5 

C and D. Silver reticulin stain demonstrates the arborization of the mural connective tissue to form tis 
trabeculae of the tumor bed (Case I). (125 and 225) 
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Fig. 2. 
round-cell sarcoma. 


also Figs. 4, 5, and 6. 


patient a tumor dose of 2,163 r to the left 
lower lung produced roentgenographic dis- 


appearance of metastatic pulmonary 
lesions. The disease in this area, however, 
recurred in four months. These doses, 


which were only palliative, are included in 
Figure 9. In addition to this example, 
Kent collected 7 published cases in which 
radiation in different amounts had been 
used. In 6 there was some favorable re- 
sponse. Unfortunately, in almost all, de- 
scription of dosage is insufficient for cal- 
culation of the tumor dose. 

Stout (3) reported the case of an eleven- 
year-old child with a mass in the left lower 
quadrant lateral to the rectum. The dose 
was 7,300 r (air) through three fields over a 
period of eight months. The tumor shrank 
but did not disappear; it remained ap- 
parently quiescent for seven years and then 
recurred. This lesion is not included in 
the scatter diagram reproduced as Figure 9 
because of uncertainty as to tumor dose. 
Ina case reported by Mujahed et al. (5), a 
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A. Confluence of pericytes around several blood vessels, producing a picture resembling vascular 
Note the minute capillaries cut longitudinally. 
B. Spindle-shaped pericytes producing a picture resembling vascular fibrosarcoma (Case IT), 


(X225) See 


tumor dose of 4,930 r in twenty-four days 
was delivered postoperatively to a tumor 
in the arm that recurred one year after 
treatment. 

. The precise value of radiotherapy as an 
adjunct or alternative to surgery is ob- 
scure, although the above reports indicate 
that it can play some role. 


CASE REPCRTS 


Case I: R. C., a white male, aged 27 years, 
noticed a mass over the right scapula in January 


1954. By August it had grown to 7 cm. in diameter. 
The biopsy diagnosis was hemangiopericytoma 


(Fig. 1). Following a tumor dose of 3,600 rads in 
seventeen days with 200-kv x-rays, there was partial 
regression. At this time hemoptysis due to bilateral 
pulmonary metastases occurred. Tumor doses of 
800 r and 1,000 r to the lungs produced partial re- 
gression of the metastases and a decrease in hemop- 
tvsis lasting approximately four months. 

~ An additional tumor dose of 3,000 rads in eighteen 
days, to the tumor in the scapula, with 2-Mvp 
x-rays, shrank it 60 per cent. Subsequently a 
tumor dose of 3,600 rads in eighteen days was de- 
livered to the right lung with approximately 30 per 





YF 
Fig. 3. 

slowly over a period of many years (Case III). 
B. Recurrence of tumor fourteen years later. 
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A. Atypical area of proliferating pericytes in a myxomatous type of stroma in a tumor growing 
( X 225) ig. 7 
The hyaline substance is consistent with slow growth; the cellu- 


See also Fig. 7. 


larity is in accord with the infiltrative behavior of the tumor. 


cent regression of the pulmonary lesions. The 
patient died six months after cessation of therapy, 
approximately twenty-two months after the onset 
of the disease. 


Comment: This was our first case. 
After observing the ineffectiveness of tumor 
doses ranging from S00 to 3,600 rads, we 
decided that in the future larger doses 
would be employed. 


Case II: B. Z., a white female, aged 50 years, 
suffered intermittent pains in the left foot for twenty 
years. In February 1957 a swelling appeared over 
the dorsum of this foot. X-ray examination demon- 
strated radiolucent areas in the navicular and first 
cuneiform bones, associated with a slight swelling of 
the adjacent soft tissues (Fig. 4, A). At operation, 
Feb. 20, 1957, grayish granular tissue was found ad- 
jacent to the navicular and first cuneiform bones 
but no defect was apparent in the cortex of either 
bone. In view of the radiographic findings, a 
small curette was inserted through an operative 
hole in the first cuneiform bone. The interior 


tissues were replaced by similar grayish granulation 
tissue, but no communication between the bone and 
Only a 


soft-tissue mass could be demonstrated. 


portion of the tumor was removed. The histologic 
diagnosis was hemangiopericytoma (Fig. 2). 

Following operation, 2-Mvp x-ray therapy was 
given to the plantar and dorsal aspects of the foot 
through two opposing 6 X 7-cm. fields, The initial 
tumor dose delivered to the mid-plane of the foot 
was 6,192 rads in twenty-five days. After subsi- 
dence of the skin reaction, pain on walking persisted 
and additional irradiation was given through two 
smaller portals, 5 X 6-cm., bringing the total 
tumor dose to 9,288 rads in seventy days. There 
was gradual alleviation of pain and postoperative 
swelling, with sclerosis of the margins of the bone 
lesions as seen on the roentgenogram, by September 
1957. This has remained unchanged to date. (Fig 
4, B). The large tumor dose was well tolerated and 
there is now only slight restriction of motion (Fig 
4, C). 

A second, independent tumor appeared in March 
1958, producing pain and local tenderness in the 
upper part of the left tibia, followed one month 
later by indurated swelling of the overlying solt 
tissues. X-ray examination revealed a destructive 
lesion in the tibia (Fig. 5, A). During removal of a 
biopsy specimen, grayish gelatinous tumor tssue 
similar to that in the ankle was seen. The histologic 
diagnosis was hemangiopericytoma (Fig. 2). Super 
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Fig. 4. Case II. Hemangiopericytoma of the soft 
tissues and three tarsal bones. 

A. Before operation. Note the destructive areas in 
three tarsal bones surrounded by a thin sclerotic rim. 
There was swelling over the dorsum of the foot. 

B. Healing sclerosis two years after a tumor dose of 
9,288 rads in seventy days with 2-Mvp x-rays. 

C. Two years after a tumor: dose of 9,288 rads in 
seventy days there is no skin damage; subcutaneous 
fibrosis is minimal and there is only slight restriction of 
motion, 


voltage (2 Mvp) irradiation was given to the left 
upper tibia through two opposing 10 X= 15-cm. 
portals for a total tumor dose of 8,240 rads in thirty 
days. There was prompt disappearance of the 
‘oft-tissue mass, with subsidence of pain and tender- 
ness. Later, sclerosis of the lesion was seen in the 
radiograph (Fig. 5, B). 

In November 1958, a dry cough and a sensation of 
substernal pressure of several months duration 
prompted chest x-ray examination (Fig. 6). This 
revealed a 3.5-cm. nodule adjacent to the left cardiac 
border and thickening of the interlobar fissure an- 
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teriorly. Supervoltage (2 Mvp) irradiation was 
given to the left lower lung field through two oppos- 
ing 12 X 10-cm. portals. The tumor dose was 
2,735 rads in eighteen days. There was gradual 
relief of pain and almost complete regression of the 
mass. In September 1959, one year after the last 
treatment, the patient was asymptomatic. Mod- 
erate radiation fibrosis of the lung obscured the 
nodule. 


Comment: In this case large tumor 
doses (9,288 rads and 8,240 rads) were 
found capable of destroying two hemangio- 
pericytoma tumors in bone. A _ smaller 
dose of 2,735 rads to the lung produced 
satisfactory palliation for ove year, to date. 
The case also illustrates several character- 
istic features of hemangiopericytoma: 
occurrence in a young adult, origin in an 
extremity, and malignancy in a lower- 
extremity tumor (in contrast to the benign 
behavior of many upper-extremity tumors). 


Case III: In 1944, H. M., a 63-year-old white 
male (6), had a large mass of several years duration, 
consisting of three yellowish white nodules aggre- 
gating 7 X 4.5 X 4 m., excised from the palm of 
the left hand (Fig. 7, A) and diagnosed as hemangio- 
pericytoma (Fig. 3). Eleven years later, in 1955, 
the tumor started to recur in the form of multiple 
nodules (Fig. 7, B). In May 1958 a clump of bluish 
nodules was excised, together with several digital 
nerves which were incorporated in the mass. 

Treatment with 2-Mvp x-rays, through a single 
10 X 10-cm. palmar portal, was begun in July 1958. 
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Fig. 5. Case II. A. Second tumor located in 
upper end of the tibia, surmounted by tender soft-tissue 
Inass. 

B. One year after a tumor dose of 8,240 rads in 
thirty days. Symptomatic cure with radiographic 
evidence of sclerosis. 


On the twentieth day, when the tumor dose had 
reached 6,000 rads, the irradiation was interrupted 
because of second degree epidermitis which was 
more intense on the exit side. Since this dose was 
deemed inadequate for cure, irradiation was re- 
sumed after an eighteen-day interval, being carried 
to a total tumor dose of 7,600 rads in forty-three 
days 

The skin reactions healed, but two months later 
marked edema appeared on the palm (Fig. 7, C) 
with a superimposed generalized dermatitis. The 
dermatitis healed quickly but the edema had sub- 
sided only slightly at the time of this report. 

A high probability of severe radiation injury exists. 
There has been no recurrence of the tumor for sixteen 
months. 


Comment: The large tumor dose of 
7,600 rads was given because the clinical 
and histologic aggressiveness of the tumor 
suggested a high probability of future re- 
currence and because 6,000 rads in twenty- 
one days would in our estimation have been 
a sublethal dose. A calculated risk of 
radiation injury was accepted. 

Case IV: L. C., a white female, aged 34 years, 
had a tumor of the soft tissues of the right calf which 
grew progressively larger over a period of three years. 
In July 1956, a supracondylar amputation was per- 
formed. In April of the following year a metastatic 
tumor in the left hilar region was demonstrated. 
It grew rapidly larger over a period of three months 
until July 24, 1957 (Fig. 8, A), when irradiation was 
started. With supervoltage (2 Mvp) x-rays, and a 
360° rotation technic, a total tumor dose of 7,100 
rads was delivered in fifty-eight days to the center 
of a 12 X 12-cm. cylinder of irradiation. There 
was 75 per cent shrinkage in the calculated volume 
of the tumor (Fig. 8, B). 


May 14% 


The lesion remained quiescent for one and one 
half years and then started to regrow very slowly 
In February 1958 there was a lytic lesion in the lei 
pubis, as well as other metastases, Following ; 

a 


tumor dose of 3,412 rads in seventeen days With 
2-Mvp x-rays through a single anterior 10 x Men, 
portal to the lesion in the pubis, pain was complete}; 

for a number of months. Subsequent 


relieved 


Fig 6. Case II. A. A 3-cm. metastatic nodule at 
left border of heart and thickening of interlobar fissur: 
anteriorly. 

B. Marked radiographic shrinkage, accompanying 
symptomatic palliation one year following a tumor dose 
of 2,735 rads in eighteen days. 


lesions were treated variously at several other 
hospitals. At the time of this report, November 
1959, the patient is weak and bedridden. (This 
case has been described in part elsewhere (5).) 


Comment: In this patient the effect 
of two doses could be observed. A maxi- 
mum tumor dose of 7,100 rads in fifty-eight 
days to the mediastinum produced marked 
palliation but not complete destruction oi 
the tumor. A dose of 3,412 rads in seven- 
teen days to the pubis resulted in minimal 
palliation. 


Case V: B. B., a white male, aged 43 years, had 
pain in the neck for two years prior to March 195 
when laminectomy disclosed a tumor adherent t 
the dura at the level of the fourth and fifth cervical 
vertebrae. The initial diagnosis was reticulum 
cell sarcoma. A tumor dose of 2,000 rads in twelve 
days was given through a single posterior portal 
One month later, because a rapidly growing mas 
appeared in the left side of the neck, the diagnos' 
was reviewed and confirmed as hemangiopericy- 
toma. Jn November and December, with 2-Mv 
x-rays and an angled-wedge technic, a tumor dose 
of 5,000 rads in thirty-nine days was delivered to the 
mass in the neck. The tumor disappeared cot 
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Fig. 7. Case II]. A. Hemangiopericytoma of the palm. The two large nodules are readily visible; two 
smaller ones (marginal) cannot be seen. They were excised in 1944. 

B. Recurrent nodules fourteen years later (1958). These were excised together with several iti tania 
which were incorporated in the mass. 

C. Marked edema of hand following subsidence of severe radiodermatitis from a tumor dose of 7,600 rads in 
forty-three days. 
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h 1957 Fig.8. Case IV. A. Supervoltage double exposure port film demonstrating the large size of the paramedi- 
ent ti astinal metastatic mass. For the actual treatment the cylinder of high dosage irradiation was shifted to the left. 

B. Appearance two months after a tumor dose of 7,100 rads in fifty-eight days. The irradiated mass remained 
quiescent for one and one-half years and then began to regrow. 


rs, had 


ervical 
culum- 
twelve 
portal 
j mass The type of response of a tumor to 
_ ‘ irradiation may be divided into four cate- 
qd Comment: This is another case demon- gories: apparent cure, satisfactory pallia- 
r dose trating that 2,000 rads is ineffective and tion for more than one year, minimal pallia- 
to the that 9,000 rads will produce marked pallia- tion for a few months, and no response. 

com tion but will not destroy a tumor. The first case treated at the Hospital for 





pletely at first but recurred within six months. The DISCUSSION OF DOSAGE 
patient died in November 1958 of spinal cord com- 
pression and generalized metastases. 





Joint Diseases in 1955 showed minimal 
palliation and persistence of disease follow- 
ing tumor doses of 3,000 rads and 3,600 rads 
in eighteen days to each of two lesions. 
Consequently it was decided to administer 
larger doses in the future. For different 
reasons, palliative and curative, a wide 
range of dosage was ultimately delivered to 


13 lesions in 5 patients. These doses are 


illustrated in a scatter diagram (Fig. 9). 
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of 7,600 rads in forty-three days was given 
to the hand. The follow-up period of One 
year is too brief to assume that that dose 
was curative. There resulted persistent 
radiation injury of the soft tissues. The 
observations are too few to Warrant a 
general conclusion other than that the 
lethal dose for hemangiopericytoma prob- 
ably lies in the range of 7,500 to 9,0 
rads in thirty to sixty days and that this 





EFFECT OF DOSE 





























8,000 ® 
4,000 
Complete Regression 
No recurrence within first 
2,000 oil 
‘@' 
: — © Partial regression for at 7 
least six monthe (palliat n). 
~ O Little or no shri: kage. 
| | | | | | | 
10 20 fo @) 40 50 60 70 DAYS 
Fig. 9. Scatter diagram of doses administered to 13 observable or demonstrable tumors from 


the authors’ 5 cases and 3 from the literature. 


Included in this are three dosage points 
taken from the cases of Kent (4) and Mu- 
jahed (5) who reported the results of specific 
tumor doses. 

In our series there were two effective 
lethal tumor doses: 8,240 rads in thirty 
days and 9,288 rads in seventy days, given 
to two bone lesions in Case II. These 
lesions at the time of this report have been 
arrested for three and two and one-half 
years respectively. In spite of the very 
high dosage, there was no clinical evidence 
of radionecrosis nor has there been retarda- 
tion of healing sclerosis in bone. In 


another patient, a somewhat smaller dose 





dosage entails some risk of radionecrosis. 
It is noteworthy that in one case of hilar 
metastasis we were able to deliver a tumor 
dose of 7,100 rads in fifty-eight days with- 
out evidence of radiation fibrosis of the 
lung for at least two years. It is our 
belief that this dosage could have been 
safely administered only with a rotation 
technic using a well collimated beam ol 
supervoltage x-rays or gamma-beam tele- 
therapy at a minimum source-to-axis dis- 
tance of 85 cm. This distance with our 
2-Mvp apparatus is 125 cm. 

Of interest are the tumor doses which will 
produce a minimal amount of palliation, 
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je, slight shrinkage of the tumor for 
gveral months, curtailment of hemoptysis 
from pulmonary metastases, and transient 
relief of pain. The number of time-dose 
points to achieve this purpose were suffi- 
cient in the scatter diagram (Fig. 9) to 
tempt the free-hand drawing of an iso- 
eflect recovery curve. The only use that 
can be made of this curve is to aid in the 
slection of a proper dose level to achieve 
transient pa‘liation. A number of points 
on this curve are situated around a dose of 
3000 rads in eighteen days, which seems 
to be a useful tumor dose for minimal 
palliative irradiation of advanced heman- 
giopericytoma. 

In our experience supervoltage irradia- 
tion had to be used in the attempt to 
deliver the large tumor doses required when 
the goal of irradiation is cure. 

It is characteristic of most connective- 
tissue sarcomas that, however rapidly the 
major portion of the tumor shrinks, there is 
almost always a radioresistant component 
of parent tumor cells, more differen- 
tiated than the rest of the tumor, which 
will lead to recurrence unless enormous 
doses are given. The curative dose, there- 
fore, must be very much greater than the 
palliative dose. 


CONCLUSIONS 

1. The treatment of hemangiopericy- 
toma of Stout is complicated by the diver- 
sified clinical picture, the fact that it can 
arise in many parts of the body, including 
bone as well as connective tissues, and the 
frequent impossibility of differentiating 
histologically between benign and malig- 
nant forms. 

2. Surgical excision is the treatment of 


IRRADIATION OF HEMANGIOPERICYTOMA OF STOUT 


Irradiation is indi- 


frequently 
cated, however, because of inoperability or 
incomplete excision, to avoid amputation, 
and for palliation in advanced disease. 

4. The lethal irradiation dose for he- 
mangiopericytoma probably lies in the 
range of 7,500 to 9,000 rads in thirty to 


choice. 


sixty days. This high dosage entails a 
certain risk of radiation injury and can be 
administered only with some form of super- 
voltage x-rays or gamma-beam teletherapy. 
Different degrees of palliation can be 
achieved with smaller doses. For minimal 
palliation as well as symptomatic treat- 
ment of widespread disease, a minimum 
tumor dose of 3,000 rads in eighteen days 
is suggested. 
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SUMMARIO IN INTERLINGUA 


Irradiation de Hemangiopericytoma de Stout 


Hemangiopericytoma de Stout es un 
tumor rar. Su tractamento es complicate 


per le diversitate del tableau clinic, le 
lacto que illo pote occurrer in multe partes 





del corpore (incluse osso e tissu con- 


junctive), e le frequente impossibilitate 
de differentiar histologicamente inter le 
typos benigne e maligne. 
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Excision chirurgic es le tractamento de 
election. Tamen, irradiation es indicate 
frequentemente a causa de inoperabilitate 
o a causa del incompletion del excision 
dictate per le desiro de evitar amputation, 
o pro palliation in casos avantiate. 



















































Es reportate cinque casos, con un analyse 
del resultatos radiotherapeutic. Es con- 
cludite que le dosage de irradiation letal 
pro hemangiopericytoma jace probabile- 
mente in le area de 7.500 a 9.000 rad in 
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trenta a sexanta dies. Iste alte dosage 
curre un certe risco de injuriation irradia. 
tori e pote esser administrate solment, 
con le un o le altere forma de radios X , 
supervoltage o de teletherapia a fasce 
radios gamma. Varie grados de palliation 
pote esser effectuate con plus basse doses 
Pro palliation minimal (e  tractamento 
symptomatic de extense areas morbide), 
un dosage minimal al tumor de 3.000 rad 
in dece-octo dies es recommendate. 
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Physical Studies on a Short-Treatment- 
Distance Cesium-137 Teletherapy Unit’ 


A. COLE, Ph.D., W. K. SINCLAIR, Ph.D., G. H. FLETCHER, M.D., and G. C. JOHNSON, M_D. 


ygstuM-137 TELETHERAPY units have 
been installed in a number of institu- 
tions around the world (1,7). These units 
ior the most part are designed for treat- 
ment distances of greater than 30 cm. 
Whitmore (11) has described a cesium-137 
wit used at 15 cm. source-to-skin dis- 
tance (SSD). Radium short-distance units 
have been used for the treatment of pa- 
tients with tumors relatively close to the 
kin (4), and cobalt 60 has more recently 
been employed for the same purpose (10). 
A cesium-137 teletherapy unit, designed 
for treatment distances between 10 and 
3) cm., was manufactured by Atomic 
Energy of Canada Limited (AECL) and 
installed in The University of Texas M. 
D. Anderson Hospital and Tumor Insti- 
tute in March 1959. This machine is in- 
tended for the treatment of tumors which 
lie less than 5 em. below the skin. The 
lose to deeper lying tissues can be signifi- 
cantly less than the tumor dose because 
of the “‘inverse-square’’ reduction possible 
at short treatment distances. 


BASIC DESIGN 


A photograph and drawing of the head 
of the cesium unit are shown in Figures 1 
aid 2. The source is mounted on a tung- 
‘ten wheel within a 1-foot-diameter lead 
shield approximately spherical in shape. 
Amotor rotates the wheel against a spring 
loading to align the source with the col- 
imator port when the beam is ‘‘on.” 
In this position the source is about 8 cm. 
irom the forward face of the basic shield 
aid collimator. Either a continuously 
djustable diaphragm system of inter- 
eaved tungsten blocks, designed by AECL, 
f small interchangeable cones can be 
mounted to this face. When the dia- 
phragm system is used, the field is out- 





eS ie ~ 
Fig. 1. Photograph of cesium-137 short-distance 
therapy unit. 
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Fig. 2. Diagram of head of cesium-137 unit. 


lined to the 55 per cent isodose contour 
by a light localizer; however, when the 
cones are used, the field is defined to the 
SO per cent contour. 


Z From the Departments of Physics (A. C.: W. K. S.) and Radiology (G. H. F.: G. C. J.), The University of 
_exas M. D. Anderson Hospital and Tumor Institute, Texas Medical Center, Houston, Texas. Presented at the 
‘orty-fifth Annual Meeting of the Radiological Society of North America, Chicago, Ill, Nov. 15-20, 1959. 
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The nominal 800-curie source, supplied 
by Oak Ridge National Laboratory, is 
2.86 cm. in diameter by 1.8 cm. thick, 
and yielded an exposure dose rate of 3.62 
r minute at 1 meter in April 1959. The 
supplier stated that the source contained 
no radioactive contaminants other than 
cesium-134, which was less than 1 per cent. 
The expected decay rate of cesium-137 
is about 2 per cent per year. Measure- 
ments over a seven-month period have 
shown less than 2 per cent decay. It was 
recently reported that a number of British 
cesium-137 sources have shown up to a 
10 per cent decay in a six-month period 
(2), indicating that a_ radioactive con- 
taminant (other than cesium-134) was 
present. We have not encountered this 
problem. 

Measurements of radiation leakage 
through the head indicated that the unit 
may feasibly be loaded with up to six 
times its present cesium-137 activity. The 
maximum cobalt-60 loading of the head 
design was determined by AECL to be 
5.6 curies, which would yield a dose rate 
at 22 cm. of 2.5 r/min. This output 
is impractically low for clinical use. 

It is apparent from this discussion that 
the compact and simple design of this 
unit limits the type of loading to a lower 
energy gamma-emitter such as cesium- 
137 (662-kev radiation). 


PROTECTION 


Head Protection: A survey of the head 
of the unit (source “‘off’’) was made at 
1 meter at eight compass points in each of 
three perpendicular planes. The max- 
imum leakage found was 0.54 mr/hr. 
with an average (for 18 independent 
points) of 0.32 mr/hr. The dose-rate at 
the surface of the head was 5 to 10 mr/hr. 
National Bureau of Standards Handbook 54 
recommends a maximum average of 2 
mr/hr. at 1 meter; consequently the head 
could be loaded with up to six times its 
present cesium-137 activity (however, the 
surface dose would be increased corre- 
spondingly). 

Room Protection: The unit was placed 


in a room with four concrete walls (\y: 
pounds/cubic foot), respectively 5 feet 
2 2/3 feet, 3 feet, and 1 1/2 feet thig, 
plus about 6 inches of finishing plaste; 
(The 5-foot wall adjoined a large cobal 
60 teletherapy installation, while the othe, 
primary barriers were designed for 
possibility of a short-treatment-distang 
cobalt-60 installation and consequent) 
were thicker than necessary for this 
cesium-137 unit.) The thin wall js no 
intended as a primary barrier and is never 
directly irradiated in clinical practice 
No detectable radiation (7.¢., less than 
0.1 mr/hr.) is transmitted through the 
thicker walls when these are directly jr 
radiated. Scattered radiation leakag 
through the thin wall is less than (3 
mr/hr. 

If the source is allowed to irradiat 
this secondary barrier directly at 95 em 
the wall attenuation is found to be about 
2.8 X 10%, which is in good agreement 
with transmission data to be found in 
National Bureau of Standards [andbook 
54 (p. 47). These measurements in 
dicated that 2 feet of concrete (If 
pounds/cubic foot) would provide pri 
mary barrier protection for areas te- 
stricted to radiation personnel, while 2 
1/2 feet of concrete would provide pro- 
tection for unrestricted areas. 


OUTPUT MEASUREMENTS 


Output in Air: Measurements wert 
made with a Victoreen 25-r chamber in 
air, with a 2-mm. Lucite cap over the 
active volume (a 1-mm. cap provides 
100 per cent build-up). Since a cesium- 
137 chamber correction factor was nol 
available, a National Bureau of Standards 
cobalt-60 correction factor for this chamber 
was utilized. Corrected output was 3.02 
r/minute at 1 meter, which agreed within 
1 per cent with independent AECL meas 
urements made earlier. If a specifi 
gamma-ray emission of 3.2 r/hr. per me. al 
1 cm. (6) is assumed, this output corte 
sponds to a source strength of 684 “d- 
fective” curies, which agrees with the 
expected source strength after account % 
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self-absorption. 
Output was found to follow the inverse- 
square dependence to | per cent up to 
“cm. SSD and was 75.2 r/minute at 
» cm. SSD. 

Variation of Output with Field Size: 
the variation of output at 22 cm. SSD 


taken of loss due to 


with changing diaphragm setting was 
measured with a small ionization chamber 
3) cu. mm. air volume) in air (Table I). 
The geometry of the diaphragm system is 
sich that the 2.8-cm. diameter source 
and its adjacent scattering area) is partly 
shielded for the small field settings. The 
ame diaphragm apertures show an identical 
output dependence for the enlarged field 
izes at 35 em. SSD. 

MELD SizE DEPENDENCE 
DIAPHRAGM 

SSD) 


OuTeurT: 
\DIUSTABLI 


TABLE I WITH 


(22 cm 


SxS WX 
em em 


Field size x2 4X4 10* 
55 per em em 


cent edge ) 


6x6 
cm 


Relative 54.6 903 95.5 988 100.0 


per cent 
*Maximum field size at 22 em. SSD 

The individual cones show only a small 
field size dependence. A series of cones 
providing fields from 6 X Gem. to 12 X 12 
cm. exhibit less than +1 per cent variation 
of output of air. 

Back-Scatter Factors: The increase in 
reading when the small ion chamber was 
half buried in unit density wax yielded the 
iollowing back-scatter factors for 22 to 35 


m. SSD: for a field size of 2 X 2 cm. 
oo per cent edge), 1.01; 4 X 4em., 1.02 [7]; 
5X 6 cm, 1.04 [4]; 8 X 8 cm, 


105 [7]; 10 X 10 em., 1.06 [6]. 

Half-Value Layer: The half-value layer 
i lead was determined with the small ion 
chamber at 30-em. SSD, 10 em. from a lead 
plate absorber. The values obtained were 
9mm. fora 3 X 3-em. field (55 per cent 
tdge) and 6.9 mm. for a 13.5 X 13.5-cm. 
eld. Appreciable scattered radiation can 
rach the chamber in this geometry so that 
these values represent ‘“‘broad beam’’ 
tterminations. Burns (1) reports a “‘nar- 
tow beam”’ h.v.1. of 5.3 mm. Pb. 
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Fig. 8. Cesium-137 initial depth dose due to electron 
build-up 
ELECTRON BUILD-UP AND ELECTRON 


CONTAMINATION 
(Initial Depth Dose) 


One of the advantages of supervoltage 
x-ray or gamma-ray therapy is the lower 
dose to the initial millimeter or so of tissue. 
This produces a clinical ‘“‘skin-sparing”’ 
effect. The dose at the surface may be 
minimum and build up to a maximum at a 
depth corresponding to the range oi the 
more energetic electrons generated in the 
tissue. This depth is 1.8 mm. for cesium- 
137 radiation (5), 4.0 mm. for cobalt-60 
radiation (9), 40 mm. for 22-Mevp betatron 
x-radiation, etc. A measured build-up 
curve for cesium-137 under optimum con- 
ditions is shown in Figure 3. 

Work by Quimby et a/. (8) indicated that 
the dose to the first millimeter of tissue is 
important in the production of erythema 
and other skin damage. Since deep pene- 
tration of supervoltage radiation is not the 
object of a short-distance therapy unit of 
this type, it was felt that another advan- 
tage, ‘‘skin sparing,’’ should be exploited to 
its full potentialities in order to determine 
the merits of cesium-137 short-distance 








therapy compared with conventional x-ray 
therapy. 

The actual ‘“‘build-up’’ of dose in the 
initial layers of tissue depends both on the 
electrons generated in the tissue and on 
“contamination” electrons reaching the 
surface, which are generated in adjacent 
irradiated material. In order to realize 
minimum initial dose or optimum skin 
sparing, extraneous electron contamina- 
tion should be removed. 

A shallow polystyrene ionization cham- 
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TABLE IL: INitT1AL DEPTH DOsE (PER Cent RELaty 

IONIZATION ) 7 

(22 cm. SSD; filter-to-skin distance 8 cm.: 6 X 6. 
field) 


Depth Doses at 
Material 


IRON INSERTS 





SOFT IRON CORE 


0 mm 0.4 mm 1.3 mn 
None ~60 ~102 100 
Lucite 4() S4 100 
Aluminum 1) 85 100 
Steel 37 80 100 
Nickel 37 80 100 
Brass 36 79 100 
Tin 37 80 100) 
Lead 16 &9 104 
BEAM 
6A CONTROL 
SILICON RECT SWITCH 





115 VAC 


BRASS LINED 11/2°% 2°x 10" 0.D. 


LEAD COLLIMATORS 3° AIR GAP 


Fig. 4. Diagram of ‘‘open cone’’ and magnet. 


ber (15 mm. diameter X 1 mm. air 
volume) with a 2 mg./sq. cm. Mylar 
window was used to determine ionization 
at the center of the field, from 0.0 mm. 
(extrapolation) to about 4 mm. depth in 
Lucite. The depths were converted to 
water depths by multiplying by the rela- 
tive densities of 1.16. Measurements made 
at the edge of the fields have shown no 
large discrepancies. 

The effect of the following parameters 
was examined: filter material, field size, 
SSD (2.e., collimator-to-surface distance), 
type of collimation system, magnetic 
field. 

Filter Material: Measurements were 
made with various thin filters placed over 
the face of the adjustable diaphragm. The 
results in Table II show that middle Z 
materials produce minimum forward-scat- 
tered electron contamination, as is expected 
from other investigations (5, 9). Further- 
more, there is appreciable electron con- 
tamination when no filter is used. 


Field Size: Electron contamination 
increases with field size (for the diaphragm 


system) due to the larger filter area ir 


radiated. Table III gives the initial 


depth dose for various field sizes. 


TABLE III: INnitrAL DeEptTH Dose (PER CENT 
RELATIVE [ONIZATION ) 
(Brass filter; 22 cm. SSD; filter-to-skin distance 8.4 o 


Field Size Depth Doses at 
(55 per cent z 
Edge) 0 mm. 0.4 mm 1.3 mm 
2X 2cm. 19.5 68 100) 
6 X 6em 36.0 79 100 
10 X 10 em 46.0 86 100 
TABLE IV: IniT1AL DepTH Dose: (PER CENT 


RELATIVE IONIZATION ) 
(Brass filter; 6 X 6-cm. field) 


- ¥ _— : De th D ses at 
Filter-to-Skin i * 


Distance Omm. 0.4mm. 1.3mm 
1.5 em. (15 SSD) 73 92 = 
8.5 em. (22 SSD) 36 79 = 
16.5 em. (30 SSD) 34 78 — 
57 em. (70.5 SSD) 33 76 K 
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ssp (Filter-Skin Distance): Electron 
contamination decreases as the filter-to- 
in distance increases to 10 cm., then 
remains fairly constant (Table IV). 

Type of Collimation System: Adjacent 
supports or filters, auxiliary field-shaping 
blocks, and cone surfaces will all add 
sattered electrons which contribute to the 
ckin-dose level. Table V summarizes 
the effects of some of these factors. 


TABLE V: INITIAL DEPTH DOSE 
(PER CENT RELATIVE IONIZATION ) 
Brass surface (cones ) and brass filters used ) 


Depth Doses at 

Field Size 
angement ‘ 
Arr (om.) 0 0.4 1.3 
mm. mm. mm 


\djustable diaphragm 8s x 8 42 83 100 
Filter-to-skin 8.5 em 64 sq. em 
22 SSD 
\bove, + Cu-coated Pb second 8 x8 a2 85) 100 
ary blocks (1.5 X 2.5 em.) 64 sq. em 
n skin surface 22 SSD 
Open” cone of separate primary 12 X 6.5 60 89 100 
und secondary units. Filter 78 sq. cm 
to-skin 10 cm 20 SSD 
Open cone Filter to-skin xs 67 91.5 100 
0.0em 64 sq. cm 
20 SSD 
sed cone Filter-to-skin 10 xX 10 100) 100 100 
S.oem 100 sq. em 
17 SSD 
losed cone Filter-to-skin 6X 10 125 108 100 
8.5m. 60 sq. cm 
17 SSD 


Two types of cone systems were used: 
a “closed” cone consisting of continuous 
brass or steel lined walls open on the ‘‘skin”’ 
end, and an “‘open’’ cone consisting of 
separate primary and _ secondary  col- 
limators separated by about 2 inches 
Fig. 4). Filters were placed within the 
cones about 10 cm. from the ‘“‘skin” 
surface, 

Dose values given in Table V for various 
drangements providing the same nominal 
area are not exactly comparable with 
ome another, since the diaphragm system 
defines field size by the 55 per cent contour, 
while the cones define field size by the 80 
Per cent contour. Thus the “effective” 
areas of the cone fields are larger. As an 
‘ample, the 8 X 8-cm. cone field ef- 
lectively treats about the same volume of 
issue as the 10 X 10-cm. diaphragm 
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field. The table does 
however, the increase in electron con- 
tamination with increase in the amount 
of adjacent irradiated material (7.e., from 
diaphragm, to ‘“‘open’’ cone, to ‘‘closed”’ 
cone). Furthermore, in the case of the 
cones, contamination decreased for in- 
creased cone area. 

Magnetic Field: It was estimated that 
a magnetic field strength of less than 1,000 
gauss would bend most of the contaminat- 
ing electrons out of the beam. A soft- 
steel “‘C”’ electromagnet was constructed 
with 2 X 2-inch poles and a 3-inch gap. 
One thousand turns of No. 20 copper wire 
with 10 ohms resistance provided 10,000 
ampere turns at 10 amps and 1,000 watts 
dissipation. The field strength was meas- 
ured to be about SOO gauss. Later, a 
more compact 10-inch O.D. Toroid magnet 
was built with 1.5 X 2-inch poles, 3- 
inch gap, about 2 X 2,400 turns of No. 
24 copper wire (parallel connected wind- 
ings), and 22 ohms resistance. Five amps 
(110 volts) provided about 12,000 ampere 
turns at 550 watts dissipation for a field 
strength of about 700 gauss. The primary 
barrier of the “‘open’”’ cones used with the 


clearly illustrate, 


TABLE VI: INITIAL DEPTH DOSE, MAGNETIC 
FILTERING (PER CENT RELATIVE IONIZATION ) 


Depth Doses at 
Field Size 


Arrangement ae 0 0.4 1.3 

mm. mm mm 

Magnet adjacent to xz 16 63 100 
“skin” and forward to ad 22 SSD 

justable diaphragm 6x 6 22 66 100 
Field edge, 55 per cent 22 SSD 

contour 10 X 10 30 68 100 
22 SSD 

Magnet on Cs-137 head. 12 X 6.5 38 72 100 
“Open” cone. Field 20 SSD 

edge, 80 per cent con- 8x 8 39 72 100 
tour 20 SSD 

Magnet on Cs-137 head 6 X 10 52 76 100 
“Closed”’ cone. Field 17 SSD 

edge, 80 per cent contour 10 X 10 55 77 100 
17 SSD 


magnet was mounted between the magnet 
poles and included iron inserts on two 
sides to reduce the magnetic air gap (and 
increase the field strength to 1,000— 
1,400 gauss). A diagram is shown in 
Figure 4. 








(‘m9) 
yidaq 
yua9 Jad O¢ 


0° 
0 
0° 
0° 
0° 
0 
0° 
0 
0° 
0 
0 


’ 


oD 


Soar) 
INN 


1 
’ 


A 


—-ODrKRR 
nN 


tT HO Mma 


m#OoMSCSCHMOHMMRDS 
Menccaccn 


io 


¢ 
t 
*s 


IZ 

18 
C6 6 ; £6 16 ; ; 6 “6 } 06 : 0°06 
O01 Oo! OOr OOr O0OT 00! 


N 


OOT ¢ 9E 9I 9 ve 91 006 


(wd) 
(Wd “bs) azig (‘Ula “bs) azig py (Wd “bs) azig PPly yidaqg 
CASS “Wd O¢ CASS “Wd Zz CSS ‘Uld ¢| 


NOLNO) ASOdOS] LNAD ag ce Aa TANIA] AZIG Gal !yeq-sa ‘aSO(] Hlaaql i IITA a1av 

















Vol. 74 


Initial depth doses for a number of col- 
jmator-magnet configurations are listed 
in Table VI. The values of this table 
are unaffected by the presence (or absence) 
of initial brass filtration. The small 2 X 
9m. magnetically “cleaned” beam repre- 
gnts a close approximation to a pure 
build-up situation with no contaminating 
dectron dose (Fig. 3). The measured 
dose at zero depth (surface ionization ratio) 
of 16 per cent is slightly lower than the 19 
per cent predicted by Haybittle (5). 

Although the diaphragm-plus-magnet 
arrangement provides the closest approach 
to the optimum, it is clinically impractical 
and cumbersome. The “‘open’’ cone-plus- 
magnet arrangement is, however, practical 
and represents only a modreate increase 
(6 per cent) in depth dose at the 0.4-mm. 
depth. The dose at zero depth, clinically, 
is relatively unimportant, since this repre- 
sents irradiation of dead cornified epithe- 
lium. 

It is interesting to compare the skin dose 
of cesium-137 radiation with that of 
cobalt-60 radiation. Such a comparison 
is made in Table VII. The cobalt-60 


TaBLE VII: INiTIAL DeEptH DosE (PER CENT 
RELATIVE IONIZATION ) 


Depth Doses at 


Radiation Arrangement 


0 O04 1.3 
mm. mm. mm. 


Co-60 (Richard- 
son), 10 X 10 
em. (90 per 


“True”’ build-up 13 35 69 
Cd filter, 4-cm. filter-skin 55 71 90 
distance 


cent edge) Brass-lined cone, 24-cm. 38 63 90 
cone-skin distance (70 
em. SSD) 

Cs-137, 10 X 10 ‘True’ build-up 16 63 100 
cm. (55percent Diaphragm, Lucite filter 57 94 100 
edge), 8.5 em Diaphragm, brass filter 46 86 100 
filter-to-skin Diaphragm, magnet filter 30 69 100 

Cs-137,75sq.em. Open cone, no filter 90 112 103 
80 per cent Opencone, brass filter 63 90 100 
edge), 0.0 cm. Open cone, magnet filter 39 72 100 
cone - to - skin 
distance 





data are taken from Richardson (9). It 
is seen that, although the true initial dose 
of cobalt-60 radiation is substantially 
lower than that of cesium-137 radiation, 
this is not often fully realized in the 
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Fig. 5. Depth dose measurements for cesium-137. 


practical clinical situation. The magneti- 
cally filtered short-distance cesium-137 
radiation can actually provide initial doses 
comparable to some commonly used clinical 
cobalt-60 arrangements. Thus, skin spar- 
ing with cesium-137 used optimally can 
be expected to approach that observed with 
cobalt-60 therapy units. 


DEPTH DOSE 
Depth doses at 15, 22, and 30 cm. 
SSD were determined with the small (3 
mm. diameter X 9 mm. air volume) 
graphite and aluminum ionization chamber 
in “Mix D” unit density wax. Results, 
some of which are extrapolated and inter- 
polated data, are shown in Table VIII 
(on facing page). These agreed very well 
with measurements in water by AECL at 
22 cm. SSD (using a 4-mm. diameter X 
17 mm. Bakelite chamber). 

During the course of a number of other 
studies, depth-dose measurements were 
determined by the following additional 
methods: 


A Lucite and aluminum ionization chamber 
(5 mm. diameter X 15 mm. air volume) 
in water. 

A 100-r Victoreen ion chamber (8 mm. di- 
ameter X 18 mm. air volume) in Mix 
D wax. 
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if N ih a 
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Fig. 6. Isodose plot for 6 X 6-cm. field, 30 ecm. 


source-to-skin distance, with adjustable diaphragm. 
Cesium-137 unit. 





A polystyrene shallow chamber (15 mm. 
diameter X 1 mm. air volume) in Mix 
D wax. 

Kodak Translite x-ray film (developed two 
minutes at 68° F. in Dektol 1:2 dilu- 
tion) in Mix D wax with plane of film 
approximately parallel to axis of beam. 
Net film density was measured. 


These methods were considered less 
accurate due to larger air volumes, pos- 
sible directional effects, or lack of consistent 
accuracy (film). However, agreement of 
all methods was usually within 5 per cent 
to a 10 cm. depth and within 10 per cent 
toa 20 cm.depth. A graphical comparison 
of all the methods is given for a 10 X 10- 
em. field at 22 cm. SSD in Figure 5. 
Depth-dose values measured by Whit- 
more and Johns (11) at 15 cm. SSD with 
a shallow ion chamber are somewhat lower 
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Fig. 7. Isodose plot for 6 X 6-cm. field, 22 em 
source-to-skin distance, with adjustable diaphragm 
Cesium-137 unit. 


than the values given in Table VIII. The 
shallow ion chamber measurements made 
at our laboratory showed a_ similar 
discrepancy. 

Central axis depth doses were only 
slightly altered for incident beam angles 
up to 45° (i.e., angle between beam axis 
and surface normal). 


ISODOSE DISTRIBUTIONS 


Isodose distributions were measured 
by two methods: (1) Translite x-ray film 
exposed approximately parallel to the 
beam axis was processed and isodensity 
plots were made of the developed image. 
(2) The 5-mm. diameter X 15-mm. al 
volume Lucite and aluminum ion chamber 
was used to plot isodose contours in 2 
water phantom. 

An automatic signal plotter, described 
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Fig. 8. Isodose plot for 6.5 X 6.5-em. field, 15 em. 
source-to-skin distance, with adjustable diaphragm. 
Cesium-137 unit 


elsewhere (3), was used to map the 
contours automatically. The fast plotting 
speed (about six minutes for 10 complete 
contours) allowed a large number of dis- 
tributions at 15, 17, 20, 22, and 30 cm. 
SSD for field sizes ranging from 2 X 
2em. to 15 X 15 em., for various collima- 
tion systems, and for incident beam angles 
of 0", 22 1/2°, and 45°. 

Film data were of lower accuracy than 
ionization data but, when normalized for 
correct central axis depth dose, provided 
plots of adequate accuracy. Original plots 
of 6-em. beam distributions made with 
the ion chamber are shown in Figures 
-9. The large size of the penumbra is 
apparent in the 30-cm. and 22-cm. SSD 
diaphragm distributions. Although the 
li-em. SSD diaphragm beam is rather 
clearly defined, treatment at this distance 
clinically impractical. The ‘‘open”’ cone 
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Fig. 9. Isodose plot for 6 & 12-cm. field, 6-em. sean, 
20 em. source-to-skin distance, with ‘‘open’’ cone col- 
limator. Cesium-137 unit. 


distribution shows a well defined beam, 
with the edges defined by the S80 per cent 
isodose contour. 

DISCUSSION 

Diaphragm versus Cones: A_ perusal 
of the data presented shows some relative 
merits of the several collimation systems 
for cesium-137  short-treatment-distance 
therapy. 

An adjustable diaphragm is versatile, 
compact, has low electron contamination 
for small fields and 10-cm. or more skin 
separation, but has poor beam-edge defini- 
tion, may limit the beam aperture, and 
may show an appreciable field-size de- 
pendence of output. 

A ‘‘closed”’ cone (7.e., continuous sides) 
is simple, has good beam-edge definition, 
can provide large field sizes with small 
field-size dependence of output, but is 


not adjustable and produces a high level 
of electron contamination. 
An “open” cone (separate primary and 








Fig. 10. 
limator with magnetic electron filtration. 
auxiliary field-shaping blocks are shown in use. 


Clinical arrangement of ‘‘open’’ cone col- 


Small 


secondary units) has good beam-edge 
definition and is adjustable within limits, 
since the secondary section can serve as a 
tray for auxiliary absorber blocks. A 
large aperture can be used, and electron 
contamination can be reduced to a low 
value by means of “‘magnetic’’ filtering. 
(Fig. 10). 

Choice of SSD: The optimum treat- 
ment distance depends, in part, on the 
dose unavoidably delivered to healthy 
normal tissue compared with the dose 
delivered to the tumor. Table IX lists 


TABLE IX: DeEptH DOosEs IN TISSUE RELATIVE TO 
100 PER CENT TuMoR Dose aT 3 cM. DEPTH 
(Cs-137, 8 X 8-cm. ‘‘open’’-cone field with magnetic 


filter) 
SSD 

Depth s 
(cm.) 15 cm. 22 cm. 30 cm. 

( co o 

tf tf c 
0.04 106 98 ~84 
0.13 146 136 128 
3.0 100 100 100 
7.5 52.5 58.5 62 


doses at the skin level and 7.5 cm. deep, 
relative to a 100 per cent tumor dose 3.0 
cm. deep. The table illustrates the fact 
that selection of SSD involves a com- 
promise of skin sparing and deep-tissue 
sparing. 


A. Coe, W. K. Srncvair, G. H. FLETCHER, G. C. JOHNSON 


May 196) 


Technics Used: Treatments with the 
diaphragm arrangement used at 29 
30 cm. SSD were carried out for severg| 
months. When the studies described in 
this paper were completed, it was decided 
that, for the treatment of tumors within 
3.0 cm. of the skin, the magnetically 
filtered ‘“‘open’’ cone arrangement was 
preferred. This technic has been in ts 
since August 1959. A _ clinical arrange- 
ment is shown in Figure 10. 

Initial Clinical Impressions: A clinical 
evaluation is being carried out and will 
be reported in detail at a later time. The 
following impressions are based on obserya- 
tions on about 30 patients. 

(a) Skin sparing: Initial impressions 
of skin reactions are based on a group of 
patients receiving daily delivered “skin” 
doses (7.e., 1.3 mm. deep) of 300 rads, 
five times a week, to total doses of 5,000 
to 7,000 rads (1 rad in tissue = 0.965 
roentgen for cesium-137). Skin reaction 
with cesium-137 used with an adjustable 
diaphragm was significantly less than that 
produced by comparable 250-kevp x- 
irradiation. 

Some patients were treated with adjacent 
diaphragm fields; one field with Lucite fil- 
tration, the other with brass filtration. 
Although the results were not completely 
consistent, there was a detectably lower 
skin reaction with brass filtration. The 
0.4-mm. depth dose should be about 10 
per cent less in the latter case. 

The magnetically filtered “open” cone 
system provides a further 15 per cent re 
duction of the 0.4-mm. depth dose. _ Initial 
results with this method indicate a lesser 
skin reaction than that produced with the 
brass filter. 

(b) Sparing of deeper lying structures: 
Actual treatment distances have varied 
between 20 and 30 cm. SSD, 22 em. being 
most often employed. 

Postoperative treatment of the mam: 
mary chain and supraclavicular region 
with 5,400 rads given dose in three and 
one-half weeks has _ been accompanied 
by almost complete lack of esophagitis 
and tracheitis. Treatment with 6,000 
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rads given dose to the parotid area has 
produced no reaction of the mucous mem- 
branes of the oropharynx. 


SUMMARY 


Studies were made with a compact 
short-treatment-distance cesium-137 tele- 
therapy unit. 

Measurements around the head indicated 
that the unit had more than adequate 
shielding for the present source; measure- 
ments also showed that a 2-foot wall 
of concrete would provide sufficient pri- 
mary barrier protection to restricted areas. 

Output in air was 75 r/min. at 22 cm. 
SSD and was field-size dependent. Back- 
scatter ranged up to 7 per cent. 

A broad-beam half-value layer of 6.9 
mm. of lead was measured. 

The effects on initial depth dose of such 
factors as filter material, field size, SSD, 
type of collimation system, and magnetic 
field were examined. 

Depth dose in wax was measured for 
field sizes from 0 to 200 sq. em., at 15, 22, 
and 30 em. SSD. 

Isodose plots illustrated the poor beam- 
edge definition provided by a diaphragm 
type collimator with moderate skin separa- 
tion and the good definition provided by 
a cone collimator extending to the skin 
surface. 

It was decided that a magnetically 
filtered ‘‘open’’-sided cone of separate 
primary and secondary collimators at 20 
cm. SSD was to be preferred for the 
treatment of tumors lying within 3 cm. of 
the skin surface. 

Initial clinical studies have shown signifi- 
cantly less skin reaction with brass- 
filtered cesium-137 irradiations than with 
comparable 250-kevp x-irradiations. 


SUMMARIO IN 


i 


Results of magnetically filtered irradia- 
tions are being evaluated. 

Deep-tissue reactions such as esophagitis, 
tracheitis, and mucositis of the oropharynx 
have rarely occurred with cesium-137 at 
about 22 ecm. SSD. 


ACKNOWLEDGMENTS: This work was supported 
in part by a grant from The National Cancer Insti 
tute (NCI CS 9579). Mr. W. K. Bates executed 
many of the studies reported. Additional assist- 
ance from Mr. E. Van Roosenbeek, Mr. O. S. Hames, 
Mr. P. R. Almond, and Mr. E. B. Moore is grate- 
fully acknowledged. 


Texas Medical Center 
Houston 25, Texas 


REFERENCES 


1. Burns, J. E., Perry, B. J., Prerce, N. H., 
TROTMAN, R. E., AND Witson, C. W.: A Kilocurie 
Caesium 137 Beam Unit at Westminster Hospital: 
Physical Aspects. Brit. J. Radiol. 32: 215-223, April 
1959. 

2. CLARKSON: Abstract 176 presented at the 
Ninth International Congress of Radiology, Munich, 
Germany, July 1959. 

3. CoLe, A.: An Improved Automatic 
Plotter. Radiology 74: 112, January 1960. 

Cote, A. Automatic Constant Signal Plotter. 
To be published in Rev. Sc. Instruments, May 1960. 

4. GrRiImMMET, L. G.: A_ Five-Gramme Radium 
Unit, with Pneumatic Transference of Radium. Brit. 
J. Radiol. 10: 105-117, February 1937. 

5. Haysitt_e, J. L.: Physical Requirements of 
Beam Defining Systems for Medium Distance Telether- 
apy Units. Acta radiol. 44: 505-519, December 1955. 

6. Hine, G. J., AND BROWNELL, G. L., editors: 
Radiation Dosimetry. New York, Academic Press, Inc., 
1956, p. 899. 
7. Jouns, H. E., Hunt, J. W., AND SKARSGARD, 
A Caesium 137 Teletherapy Unit for Use at a 
Source-to-Skin Distance of 35 cm. Brit. J. Radiol. 
32: 224-232, April 1959. 

8. QurmBy, E. H., MARINELLI, L. D., 
J. V.: Secondary Filters in Radium Therapy. 
Roentgenol. 41: 804-816, May 1939. 

9. RICHARDSON, J. E., KERMAN, H_ D., AND BRU- 
cER, M.: Skin Dose from a Cobalt 60 Teletherapy 
Unit. Radiology 63: 25-36, July 1954. 

10. Sprers, F. W., AND Morrison, M. T.: <A Co- 
balt 60 Beam Unit with a Source-Skin Distance of 20 
em. Brit. J. Radiol. 28: 2-7, January 1955. 

11. WHitmore, G. F., AND Jouns, H. E.: <A 250- 
Curie Caesium 137 Unit Designed for Low Dosage Rates 
at Short Source-to-Skin Distances. Brit. J. Radiol. 
32: 533-538, August 1959. 


Signal 


AND BLApDy, 
Am. J. 


INTERLINGUA 


Studios Physic in Un Apparatura Teletherapeutic a Cesium-137 con Breve Distantias 
Tractamental 


Le presente studios esseva facite con 
un compacte apparatura teletherapeutic 
a cesium-137 pro breve distantias tracta- 
mental. Mesurationes circum le capite 





indicava que le armatura es plus que ade- 
quate pro le fonte nunc in uso. Altere 
mesurationes monstrava que un pariete de 
2 pedes de beton providera un sufficiente 
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barriera de protection primari in areas 


restringite. 


Le rendimento in aere esseva 75 r/min a 
22 cm de distantia fonte a pelle (DFP) e 
revelava un dependentia del dimensiones 
Retrodispersion variava usque 


del campo. 


al maximo de 7 pro cento. A fasces large, 


un spissitate de medie valor de 6,9 mm de 


plumbo esseva mesurate. 

Esseva examinate le 
factores como le material del filtro, le 
dimension del campo, le DFP, le typo 
del systema de collimation, e le campo 
magnetic. 

Le dose de profundor in cera esseva 
mesurate pro campos de 0 a 200 cm? a un 
DFP de 15 a 22 e 30 cm. 

Graphicos isodosal illustrava le pauco 
satisfacente definition al margine del fasce 


effectos exercite 
super le dose de profundor initial per 


oropharynge 
usate a circa 22 cm de DFP. 


May 1 


que resulta del uso de un collimator de 
typo diaphragmatic con moderate Separa. 
tion cutanee e le bon definition providiy, 
per un collimator conic que se exten 
usque al superficie del pelle. 

Esseva decidite que un magneticament. 
filtrate cono a latere ‘‘aperte’’ de separat, 
collimatores primari e secundari a 20) om 
de DFP esseva a preferer pro tumors 
jacente intra 3 cm ab le superficie del pelle 

Studios clinic initial ha demonstrate 
significativemente plus basse nivellos de 
reaction cutanee in le uso de irridation 
con cesium-137 a filtro de laton que in kk 
uso de comparabile irradiationes a radios 
X de 250 kevp. 

Reactiones de 
esophagitis, 


tissu. profunde—como 
tracheitis, e mucositis del 
esseva rar post cesium-137 
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Spectral Distributions of Primary 
and Scattered 140 Kvp X-Rays 


D. V. CORMACK, Ph.D., and D. G. BURKE, M.Sc. 


HERE HAS recently been a renewed 
T interest in detailed information con- 
cerning the spectral distribution of x-rays 
of various energies. The radiation inside 
4 scattering medium will be made up of 
two components; the part of the primary 
beam which has penetrated to the point in 
question and the radiation which has 
been scattered to that point from other 
parts of the medium. During the last 
jew years several measurements have been 
made of the primary spectra of x-rays 
produced at potentials up to 400 kv 
|-5), with scintillation spectrometers of 
the total-absorption type. Some measure- 
ments have been made, also, of the scat- 
tered radiation in a water medium (5-7). 
The present paper will report the results of 
measurements of both primary and scat- 
tered spectra produced by a Picker Van- 
guard therapy unit operated at 140 kvp. 
A brief, preliminary report of this work 
has already been published (8). 


PRIMARY SPECTRA 

The scintillation spectrometer used to 
measure the primary spectra was similar 
to that described previously (4). A Nal 
Tl) crystal, 2 in. in diameter and 1 5/8 
in. long, with an aluminum window 0.001 
in. thick, was mounted directly on a 
Dumont K1234 phototube. Pulses from 
the phototube were passed through a 
cathode-follower pre-amplifier and linear 
amplifier and analyzed with a_ single 
channel pulse-height analyzer. In order 
toreduce the counting rate to a reasonable 
value, the crystal in its lead shielding was 
placed about 8 meters from the target 
af the x-ray machine. The beam was 
limited by two lead diaphragms, one placed 
about 12 in. from the x-ray target and the 
other about 10 in. from the crystal. The 
diaphragms were made of lead 1/8 in. 


thick with (0.045-in. holes, backed with 
lead 1/8 in. thick with 0.078-in. holes. 
This arrangement limited the integrated 
counting rate to less than 200,000 counts 
per minute. Background counts were 
determined by replacing each of the dia- 
phragms in turn by a blank having the 
same backing but no inner hole. It was 
found that the background determined in 
this way was not appreciably different 
from the counting rate when the x-ray 
machine was shut off. 

The collimator nearest the x-ray target 
was mounted in a holder which allowed 
it to be tilted about both vertical and hori- 
zontal axes. This facilitated alignment 
of the collimator with the x-ray beam. 
The collimator could also be moved across 
the beam in horizontal and vertical di- 
rections so that the spectral distribution 
from various parts of the target could be 
measured. 

The inset of Figure 1 shows the varia- 
tion of counting rate when the collimator 
was moved laterally across the target. 
Figure 1 shows, also, the pulse-height 
spectra measured at points B and C of the 
focal spot. The shapes of these spectra 
are the same within experimental error. 
The ratio of the heights of the peaks at 4 
and 10 volts was measured for several other 
positions as well and was found to be con- 
stant within 5 per cent. It is therefore 
concluded that the shape of the spectral 
distribution from all parts of the target is 
essentially the same. 

A number of corrections were made to 
the measured pulse-height distribution in 
order to obtain the number spectrum of 
photon energies. An energy calibration 
curve for the apparatus was determined 
by making use of the peaks due to the 79- 
and 355-kev gamma rays of Ba!** (9) 
and the fluorescent K x-rays from Zr 
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(16 kev), Sn (25 kev), Ce (34 kev), W where W is the width in kev at hal the # meas 
(58 kev), and Pb (74 kev) (10). Figure maximum and & is the photon energy jy J ceom 
2,shows the curve of photon energy vs. kev. This relation implies that the reg, prob 
base-line voltage of the analyzer. This lution is relatively poorer at high energies [scat 
calibration curve was found to be non-_ than would be expected from the common): § gnal 
linear for photon energies below about 200 accepted square-root dependence, Gay, Af 
kev. This curvature produces a variation sian distributions for photon energies y J mad 
in the effective channel width at various to 300 kev were assembled in the form oj & ecte 
base-line settings. In order to correct a matrix with elements 10 kev wid & the: 
for the variation, the ordinates of each When a spectrum was operated on by thi & to of 
measured spectrum were multiplied by matrix, it was distorted in the same way § [not 
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Fig. 1. Primary spectra of 140-kvp x-rays. The inset shows the variation of counting rate 
across the target. Curves B and C are the spectra at positions B and C respectively 


a correction factor which is inversely as it would be by the Gaussian spreading 
proportional to the slope of the calibration in the photomultiplier. This matrix wa 
curve. This correction factor is shown in then used in the iterative process to work 
Figure 2 in the right hand ordinate scale. backwards to the input spectrum by suc 
Correction for the Gaussian spreading cessive approximations. The process was 
in the photomultiplier was carried out by carried out manually with the aid of 
an iterative method which is essentially desk calculator, the correction of a spec 

the same as that described by Freedman trum taking about fifteen minutes. 
et al. (11). The resolution of the appara- The spectra were also corrected for the 
tus for various photon energies was de- escape of iodine fluorescent x-rays from 
termined experimentally with energies the crystal following photoelectric ab 
between 50 and 660 kev and was found sorption. Values of the escape fractio 
to be fitted by the empirical relation have been calculated by Axel (1 
W = 1.581 k°.5% and these were used in correcting tht 
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measured spectra for this effect. For the 
veometry used in these experiments the 
probability of the escape of Compton- 
«attered radiation from the crystal is very 
gnall and is generally negligible. 

After the above corrections have been 
made, the resulting spectrum must be cor- 
rected for attenuation in the air between 
the x-ray target and the crystal, in order 
‘0 obtain the spectrum leaving the target. 
In our case the air path was 8 meters long, 
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sten target which were not resolved by our 
method of correction. 

As a check on the primary spectrum, 
the half-value layer of the radiation was 
calculated. The h.v.l. was taken as the 
thickness of aluminum required to reduce 
to one-half the dose measured with an air- 
wall chamber. The number flux distri- 
bution of Figure 3 was therefore converted 
into a dose distribution curve and the at- 
tenuation of the dose produced by various 
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Fig. 2. Calibration and correction curves for the spectrometer. 


Attenua- 
aluminum window is 


with a density of 0.00113 g ‘c.c. 
tion in the 1-mil 
negligible. 

The primary spectrum after this at- 
tenuation correction is shown in Figure 3 
solid curve) and is also given in the second 
column of Table I. It will be seen that 











Taste I: Dept Dose FoR PRIMARY RADIATION 
Depth Per Cent Depth Dose 
(cm.) Spectrum Johns et al. 
0 100 100 
2 34.8 33.0 
) 13.3 1.3 
10 3.4 2.3 





the spectrum shows a high peak occurring 
at about 30 kev and a secondary peak at 
about 60 kev, which is apparently due to 
the characteristic K lines from the tung- 





thicknesses of aluminum was determined. 
Values of the attenuation coefficients were 
taken from Grodstein (13). By inter- 
polation between these thicknesses it was 
found that the h.v.1. corresponding to the 
measured spectrum was 1.45 + 0.1 mm. 
Al. This is in satisfactory agreement with 
the value of 1.33 + 0.1 mm. Al deter- 
mined directly in an absorption experi- 
ment with a Baldwin Sub-Standard Dose- 
meter. The h.v.l. calculated from the 
spectrum is critically dependent on the 
ordinate values from 10 to 20 kev, which 
are difficult to determine accurately. 
The shape of the primary spectrum may 
also be checked by comparison of the cal- 
culated attenuation in water with that 
obtained from depth dose data. Table 
I shows values of the zero-area depth 
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dose calculated from our spectrum for a 
focal skin distance of 55 em. and also the 
corresponding data found by interpolation 
of the data of Johns ef a/. (18). There is 
a considerable discrepancy between the two 
sets of values, probably due largely to dif 
ferences in spectral shape, which increases 
with the depth. Johns’ values are based 
on measurements of 75 and 120 kvp x- 
rays with apparently greater total filtra 
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cording to this formula, the intensity disty; 


bution has a triangular form decreasis 


with photon energy to zero at the may 
mum photon energy. 
been confirmed by Kulenkampff and y 
workers (15, 16) for voltages up to 50k 
and there are indications that the formy| 
holds approximately for as high as | Me 
bremsstrahlung (17). For 
with our measured spectra, the distrib 




































tion than those used in our measurements. 
Thus the spectral distribution  corre- 
sponding to Johns’ depth dose values would 
not contain, for the same h.v.]., as much 
very high or very low energy radiation as 
does our measured spectrum. This dif- 
ference in spectral shape would produce 
discrepancies in the depth dose values of 
the type shown in Table I. These dis- 
crepancies indicate the weakness of the 
h.v.l. concept in specifying x-ray quality. 
The measured primary spectrum was 
compared with that predicted by the theo- 
retical formula of Kramers (14) for the 
bremsstrahlung from a thick target. Ac- 
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Fig. 3. Measured primary spectrum compared to that calculated by Kramers’ formula (14). 


TABLE II: PRIMARY SPECTRA 


(Multiply values in table by 
surface ) 


Photon 


This relation has 


comparison 


107 to give photons per 
square centimeter per 100 r of primary radiation at 


Energy Depth * 
(kev) Ocm 2 cm 5 em 10 cm 
15 800 37 0 0) 
25 2,130 820 187 16 
35 2,870 1,460 536 102 
45 1,730 994 $35 112 
55 1,720 1,052 506 153 
65 1,730 1,080 536 166 
75 958 608 312 106 
85 533 347 181 0d 
95 356 234 124 4 
105 224 148 80 30 
115 109 73 4) lo 
125 36 95 14 o 
135 5 3 2 0 





tion 
conv’ 
modi 
prodi 
beryl 
in. B 
filtra 
in F 
theo! 
from 
gard 
The 
has 1 
kev 
ind 
It d 
form 
shap 
So 
the 
been 
spec 
tain 
kilo 
sent’ 
spec 
in sl 
has 
bot 
l)i 


to 4 
are 





sho 
gies 









May }o 


ity distr 


ecreasin: 


he may; 


tion ha 


and « 
(0 50 ky 
- formul 
iS 1 Me 


parison 


distriby 








tons per 
iation at 


10 cm 
() 

16 
102 
112 
153 
166 
106 
58 
44 
30 
15 
5 

() 








Vol. 74 


ion given by Kramers’ formula was 
converted to a number distribution and 
modified to allow for the filtering effect 
produced by the tube window (1.8 in. 
pervilium), the monitor chamber (1/8 
in. Bakelite), and 0.25 mm. of aluminum 
fltration. The resulting spectrum is shown 
in Figure 3. It will be noted that the 
theoretical curve is very different in shape 
om the measured curve, even disre- 
varding the characteristic peak at 60 kev. 
fhe spectrum from the Kramers’ formula 
las its peak at a photon energy about 10 
key below that of our measured curve 
nd would have a h.v.1. of 0.60 mm. Al. 
It does not appear that the Kramers’ 
iormula can be used to predict spectral 
shapes in this energy range. 

Some spectra of x-rays of approximately 
the same kilovoltage have previously 
been published. Johansson (2) shows the 
ectrum of the primary radiation ob 
tained from an x-ray generator operated at 
kilovoltages of 75 and 100, with an es- 
sentially constant potential. Johansson’s 
sectrum for 100 kv differs considerably 
in shape from the one reported here and 
las a broad peak with its maximum at 
bout 50 kev. The paper by Ehrlich 
|) includes a spectrum of x-rays generated 
itaconstant potential of lOOkv. Ehrlich’s 
spectrum is of the same general shape as 
the one obtained in this laboratory, with 
i pronounced peak at about 30 kev and a 
secondary peak due to characteristic radia- 
tion at about 60 kev. The primary spec- 
tum from a 140-kv constant potential 
machine has recently been measured by 
Hettinger and Starfelt (6) and is shown in 
Figure 4 for comparison with our measured 
curve. The machine used by Hettinger 
and Starfelt has an inherent filtration of 
imm. aluminum, whereas the filter in 
our machine consisted of 1 '8 in. beryllium, 
| Sin. Bakelite, and 0.25 mm. Al. The 
‘olid curve of Figure 3 shows our spectrum 
nodified for an increase in the filtration 
‘04mm. Al. The shapes of these spectra 
ae rather similar, although our curve 
shows something of a shift to lower ener- 
sis as compared with that of Hettinger 
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spectrum corrected to a total filtration of 4 mm, Al 
with that of Hettinger and Starfelt (3). 


and Starfelt. This difference is probably 
due largely to the fact that the Picker 
Vanguard machine used here has a pulsa- 
ting wave form, whereas the machine of 
Hettinger and Starfelt was operated at 
constant potential. 
SCATTERED SPECTRA 

Spectral distributions of the scattered 
radiation at various positions in a water 
phantom were measured with an appara- 
tus previously described (5, 7). For these 
measurements the scintillation spectrom- 
eter was equipped with a 2 X _ 2-in. 
Nal (T1) crystal having a 0.005-in. window. 
This was mounted in a lead-lined pipe 
attached to a rotatable tank which was 
partially filled with water. The colli- 
mator in the pipe allowed a narrow beam 
of scattered radiation from a point at the 
center of the tank to fall upon the crystal. 
The tank and pipe were rotated to measure 
the scattered radiation travelling at various 
angles with respect to the primary beam. 
In the present experiments, angles of 15°, 
30°, 60°, 90°, 120°, and 140° were used. 
Spectra were measured at points along 
the central axis of circular beams with 
areas of 50 and 300 sq. cm. at depths of 
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Scattered spectra at a depth of 10 cm. 
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Fig. 7. 
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All spectra were meas- 


9 5, and 10 cm. 
wed with a focal skin distance of 55 cm. 
An ionization chamber and b.c. amplifier 
were used to monitor the primary beam and 
correct for fluctuations in the ouput of 


the machine. It was found that the 
background radiation, as measured with the 
vray machine on and a 2-in. thick lead 
blank placed in front of the collimator, 
was essentially the same as the photo- 
multiplier noise measured with the x-ray 
machine shut off. 
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rection was made to allow for attenuation 
in the crystal window and the 50 cm. of 
air between the crystal and the center of 
the tank. 

Since the information which is desired 
is the number of photons per square centi- 
meter per second at each energy coming to 
the point in question from all angles, the 
flux distributions must be integrated over 
the total solid angle. Integration over the 
azimuthal angle merely involves multipli- 
cation by 27 since the point is on the 
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Scattered spectral data cross-plotted against angle. 
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Numbers on the curves give 


values of the photon energy in kev. 


Figures 5-7 show the measured pulse- 
height distributions of the scattered radia- 
tion for a field of 50 sq. cm. and depths 
of 2, 5, and 10 cm. respectively, after 
subtraction of background and correction 
lor fluctuations in machine output. It 
will be noted that radiation scattered 
through small angles (e.g., 15° and 30°) 
becomes more and more important as 
the depth increases. That is, the scat- 
tered radiation tends to travel more in 
the direction of the primary beam. This 
dlect was also noted for 280- and 400- 
kvp x-rays (7, 8). 

As in the case of the primary spectrum, 
the ordinates of these curves were multi- 
plied by a suitable factor to allow for 
variation in channel width with energy. 
Each of the spectra obtained in this man- 
ler was then corrected for Gaussian spread- 
ig and K x-ray escape. A further cor- 





central axis of a circular field. Integra- 
tion over the vertical angle, 6, for a given 
energy was carried out by multiplying 
the number of counts per unit time inter- 
val at each angle by sin 6, plotting against 
angle as in Figure 8, and measuring the 
area under the curve with a planimeter. 
This area is a measure of the total num- 
ber of photons at this particular energy. 
The process was repeated for each energy, 
and a spectrum for one depth and one field 
area thusobtained. Spectra for other com- 
binations of depth and field area were ob- 
tained in a similar manner. 

The variation of shape of the scattered 
spectra with depth is illustrated in Figure 
9. It will be noted that the spectrum is 
shifted progressively to higher photon 
energies as the depth is increased from 
2to10cm. This trend may be expressed 
by the change in the effective h.v.1. of the 


750 





scattered radiation from 3.6 mm. Al at 
2 cm. depth to 4.8 mm. Al at 10 cm. depth. 
This change is in the opposite sense to the 
one found for 280 kvp x-rays (5). 
NORMALIZATION AND ADDITION 

Since the primary and scattered spectra 
were measured with different and undeter- 
mined geometries, they must be normalized 
before they can be added to give the total 
spectrum. One method of normalization 
is to make use of the relation between 
scattered and primary doses calculated 
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carried out by the method describeg p, 
Johns, Bruce, and Reid (20). Multiple 
tion by the appropriate back-scatter fy. 
tors, taken from Johns, Hunt, and Fedory; 
(19) gives the total dose for the Various 
depths and areas as a percentage of thy 
primary surface dose. If one subtrac 
from each of these values the primary dog, 
at the particular depth, one obtains the 
scattered dose as a percentage of the pi 
mary surface dose. 

Columns 4 and 5 of Table III show th 
scattered dose expressed in this way, caley. 





$ 
° 
° 











8s00r 


L 
°o 
°o 

T 





°o 
—_ 


Corrected Scattered 


Distributions, normalized to 
the same peak height to 
show variation of quality 
with depth 
Area — 300 cm? 


Photon 


F.S.0.— 55 cm. 
A-2cm.depth, 3.6mm.Al. H.V.L. 
B-5Scm.depth, 4.2 mm.Al. H.V.L. 
C-lOcm. depth, 4.8 mm.Al.HMV.L. 








20 60 


Photons percm? per sec. per KeV interval 


80 100 120 


PHOTON ENERGY — KeV 


Fig. 9. 


Integrated scattered spectra at various depths. 


Curves have been normalized to 


the same maximum height. 


TABLE III: 


NORMALIZATION OF SCATTERED SPECTRA 
(Primary h.v.]. 1.45 mm. Al; F.S.D. 55 cm.) 











‘Scattered Dose as Per Cent of 











Area Depth ——~—Primary Surface Dose ~ Reshen 

(sq.cm.) (em.) Johns Jennings —— ‘ Tenning: 

Spectra (18) (21) : ; BS 
50 2 24.2 33.2 30.1 1.37 1.25 
50 5 15.8 15.0 17.3 0.95 1.09 
50 10 6.4 5.4 §.2 0.84 0.81 
300 2 35.3 40.6 41.0 1.15 1.16 
300 5 25.4 25.4 27.5 1.00 1.08 
300 10 13.1 8.8 10.0 0.67 0.76 

from published depth dose data. In this lated from the tables of Johns ef al. (IS 


work the depth dose tables of both Johns 
et al. (18) and Jennings (21) were used. 
By means of interpolation, data for a pri- 
mary h.v.l. of 1.45 mm. of aluminum were 
obtained for depths of 2, 5, and 10 cm., 
and areas of 50 and 300 sq.cm. Extrapo- 
lation to a focal skin distance of 55 cm. 
from the tabulated values for 30 cm. was 





and Jennings (21), while in column 3% 
shown the scattered dose calculated from 
the measured spectra. The last two col 
umns of the table show the normalization 
factors obtained by dividing the scattered 
doses derived from the table by thos 
calculated from the spectra. It will b 
noted that the normalization factor is by 
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no means constant, indicating a discrep- 
ancy between relative values of the 
sattered dose. As in the case of the pri- 
mary depth dose, the discrepancy is proba- 
bly due largely to differences in the shape 
of the primary spectra. The normaliza- 
tion factors based on Jennings’ data show 
smaller and more consistent variations than 
those from Johns’ data and therefore were 
judged as more appropriate for use in our 
work. Since the relative values in our 
spectra were believed to be reasonably 
accurate, one normalizing factor was used 
throughout. The value for 2 cm. depth 
and a 50 sq. cm. area, namely 1.25, was 
chosen because the discrepancy due to 
difference in spectral shape would be ex- 
pected to be least for small depths and 
small areas. 

The scattered spectra, normalized to a 
primary surface dose of 100 roentgens, are 
given in Table IV. The spectrum of the 


TABLE IV: SCATTERED SPECTRA 
Multiply values by 10° to give photons per square 
centimeter per 100 r of primary radiation at surface) 











Photon —50 sq. cm. Field— —300 sq. cm. Field—~ 
Energy 2cm 5em. 10cm. 2cm 5em. 10cm. 
kev) Depth Depth Depth Depth Depth Depth 
15 ae sats es 2 eas F 
25 85 43 10 124 62 19 
35 147 109 39 222 183 86 
45 124 97 42 181 168 91 
55 92 70 35 134 120 67 
65 43 44 21 66 60 42 
75 20 22 11 30 27 21 
85 10 10 6 15 13 11 
95 4 5 3 6 6 5 
105 2 2 2 1 2 3 





total radiation may then be found by 
simply adding these values to the appro- 
priate values of the primary radiation 
irom Table IT. 

A rough indication of the quality of 
primary, scattered, and total radiation 
may be obtained by calculating an effective 
hvJ. from each spectrum. The spectra 
were therefore converted to dose distribu- 
lions using energy-absorption coefficients 
calculated from Grodstein (13), to corre- 
spond to the response of an air-wall ioniza- 
lon chamber. The reduction in the inte- 
stated dose by various thicknesses of 
aluminum was then calculated, and the 
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TABLE V: EFFECTIVE HALF-VALUE LAYERS _ IN 
MILLIMETERS OF ALUMINUM 

Area > ——50 sq. cm.—. ——300 sq. em.— 
Depth > 2cm.5cm. 10cm. 2cm. 5cm. 10cm. 
Primary 4.2 686 72 42 b:@ *F.0 
Scattered 3.6 4.2 4.8 Go £2 435 
Total 4.0 4.8 5.5 SS 42 @A 
effective h.v.l. found by interpolation. 


The resulting values are shown in Table V. 
One striking feature is the rapid increase 
in h.v.l. of the primary radiation with 
depth; also, the h.v.l. of the scattered 
radiation is much higher than that of the 
incident primary radiation. The quality 
of the scattered radiation is seen to be 
essentially independent of field size and 
increases slowly with depth. The h.v.]. 
of the total radiation also increases with 
depth, which is the opposite of the varia- 
tion observed with 280- and 400-kvp 
radiation (7, 8). 


SUMMARY 


A scintillation spectrometer was used 
to measure both primary and scattered 
radiation spectra from a Picker Vanguard 
machine operating at 140 kvp. The half 
value layer calculated from the primary 
spectrum was 1.45 + 0.1 mm. Al as com- 
pared with a measured value of 1.33 + 0.1 
mm. Al. Scattered spectra were measured 


in water on the central axes of circular 


fields 50 and 300 sq. cm. in area and at 
depths of 2, 5, and 10cm. Measurements 
were made at angles between 15 and 140° 
and integrated graphically to give the 
complete scattered spectra. Primary and 
scattered spectra were normalized to an 
incident primary dose of 100 r with the aid 
of published depth dose data. Effective 
half-value layers of primary, scattered, 
and total radiation are tabulated. 
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usate pro merurar le spectros de radiation 
tanto primari como etiam dispergite in un 
machina therapeutic Picker Vanguard in 
servicio a 140 kvp. Le spissitate de medie 
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esseva 1,45 + 0,1 mm de Alin comparation 
con 1,33 + 0,1 determinate directemente 
in un experimento de absorption con un 
dosimetro sub-standard Baldwin. Spec- 
tros dispergite esseva mesurate in aqua al 
axe central de campos circular de 50 e 300 
cm* a profundores de 2, 5,e 10 cm. Le 
mesurationes esseva effectuate a angulos 
de inter 15 e 140° e integrate graphica- 
mente pro obtener le spectros dispergite in 
forma complete. Le spectros primari e 
dispergite esseva normalisate a un inci- 
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INTERLINGUA 
e Dispergite Radios X de 140 Kvp 


dente dose primari de 100 r super le base 
de publicate datos de dosage e profundor. 
Effective spissitates de medie valor pro 
radiation primari disperse es tabulate. 

Un frappante aspecto es le rapide aug- 
mento del spissitate de medie valor pro 
radiation primari con le profundor. In 
plus, le spissitate de medie valor pro rati- 
ation disperse es multo plus grande que 
illo pro le incidente radiation primar. 
Le qualitate del radiation disperse % 
monstra essentialmente independente del 
dimensiones del campo e cresce lentemente 
con le profundor. Le spissitate de medie 
valor pro le radiation total etiam crest 
con le profundor. Isto es le contrari0 
del variation observate con radiation de 
280 e 400 kvp. 
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Synchronous Field Shaping in Rotational Megavolt Therapy’ 


BASIL S. PROIMOS 


HE ADVANTAGE Of rotation in the treat- 
[pw of deep tumors by supervoltage 
radiation is well known. 

On a transverse cross section the ioniza- 
tion is maximal and quite uniform in a 
circular area which includes the tumor, 
while it diminishes for points outside of 
that circle according to distance from the 
center. Sometimes the fact that the shape 
of this area is circular, and that its center 
lies on the axis of rotation, may be an un- 
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Fig. 1. Synchronous rotation. 
desirable limitation. Under the presently 
used rotational method of fixed beam cross 
section, the full dosage is delivered to a 
considerable mass of healthy tissue if the 
region to be treated is: (a) very unsym- 
metrical with respect to the axis of rotation 
(“unsymmetrical” indicates that the center 
of the tumor does not lie close to the axis of 
rotation on all transverse cross sections), 
or (b) of elongated (noncircular) cross 
section. 

Two technics for improving the dis- 
tribution of ionization in rotational therapy 
will be presented in this paper. 


TECHNIC GIVING CIRCULAR RADIATION 
AREA OF PREDETERMINED CENTER AND 
RADIUS 


If the treatment area is very unsym- 
metrical with respect to the axis of rotation 
(a, above), a minimum amount of ioniza- 
ton will be delivered to the healthy tissue 
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if the beam is just wide enough to cover 
only the desired region, at all positions of 
rotation. This occurs if the x-ray beam 
follows the rotating tumor, as a searchlight 
beam follows the course of a circling air- 
plane. 

Such a technic is presented for one cross 
section in Figure 1. 

Suppose that C, is the center of rotation of the 


patient cross section. O, and Oy, are the centers of 
rotation of two absorbing disks (O;,\C. = C.O2) and 











PATIENT 
ABSORBING GROSS SECTION 


DISKS 


The line segments O,A;, OoAs, and C,;D; remain parallel to one another. 


are symmetrical with respect to TC;. The centers 
A, and A: of the disks are positioned so that the seg- 
ments O,A,; and OA: are parallel and equal. 

The midpoint, De, of A:Az coincides with that of 
EF, since AE = A.F = r. Then C2D, is parallel 


_and equal to O,A; and to OzA». 


CoDe = OA = OvAe (1) 


Extend the line TD, until it intersects a line from 
C; parallel to C.D2. The similar triangles TC,D; 
and TC:D, give: 

GD; _ TC) 
C.D, TC, 


TC 
or GD, = , C:D. (2) 


Now suppose that both disks and the patient cross 
section rotate around the points O,, Oz, and C; re- 
spectively with the same angular velocity. Since 
the points T, O1, Oz, Ci, Ce are fixed and O,A; = 
OezA2 = Constant, the above equations (1) and (2) 
show that the parallel segments C.D. and C,D, have 
constant length during the rotation and rotate syn- 
chronously with the two disks. Since the patient 
also rotates synchronously with the absorbers, the 
constant length segment C,D, rotates synchronously 
with the patient. Thus, the point D, is also a fixed 
point on the patient cross section. 


Accepted for publication in June 1959. 
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Fig 2. Absorbing disk. 


On the other hand, ED» remains constant: 


0,0» 


» 


ED, = A,D. — A\E Constant 


Also, GD, is constant because corresponding similar 
triangles give: 
GD; TD, TC 
ED, TD. TC, 
TC 
GD, = — ED. 
rC. 


Constant 


Consequently, the shaded circle (center 
D,, radius GD,) is the only region of the 
cross section which remains in the beam 
continuously. The position of the center 
and the magnitude of the radius of this 
maximum radiation circle can be chosen 
arbitrarily. This technic permits inde- 
pendent field shaping for the antero- 
posterior and lateral positions, with the 
limitation that the width of the field re- 
mains constant during the rotation. 

In practice this is achieved by building 
one rotating stack of high-density absorb- 
ing disks on each side of the beam. The 
absorbing disks have a slit, shown in Figure 
2, for flexibility in eccentric positioning 
around the permanent shafts (Fig. 4). 

The sharpness of field definition is in- 
dicated in Figure 3 by the x-ray trans- 
mission through the smallest disk used in 
Figure 4. The greater the distance be- 
tween the shafts, as shown in Figure 4, the 
larger the diameter of the disks and the 
sharper the field margin. A small ‘“‘selsyn” 
generator, gear-coupled with the rotating 
table for the patient, can drive several 
selsyn motors synchronously. One _ of 
these motors rotates the first vertical shaft 
which, in turn, gives the motion to the 
second shaft through a timing (nonslip) 
belt. The whole system (see Fig. 4) is sup- 
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Fig. 3. Transmission of 2-Mev x-rays through a 
disk 4.5 em. in radius, indicating the sharpness of field 
definition. 
ported by two rods perpendicular to the fac 
plate of the machine. 

The application of this technic in a case 
of carcinoma of the esophagus with ex- 
tension to the stomach is shown in Figures 4 
and 5. The shaded area in Figure 5 rep- 
resents the field defined by the disks when 
stacked as shown in Figure 4. If op- 
posing anteroposterior and postero-anterior 
fields were utilized in this case, the spinal 
cord would receive the full dosage. Now 
the cord can be protected adequately be- 
cause of the rotation technic. 

The cross section, by a plane passing 
through the x-ray source T, is shown in 
Figure 6. The cross section of the cord, 
Ai, is continuously protected by the cross 
section of the protector, A», if they botli 
rotate around C, and C, in synchronism. 
The necessary and adequate conditions for 
it are: 

AxC, _ TC, 


= TC,A =# 
AC, TC, 


and TC:A, 

The application of the cord protection in 
the case of esophageal carcinoma is show! 
in Figure 7. The heavy metal rod, AB, is 
shaped and positioned so that the cord lies 
under the x-ray shadow of the rod. If this 
is true for the anterior and lateral positions 
(which can be checked by portal radio- 
graphs), then it is true for all positions of 
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Fig. 4. Vertical section of stack arrangement in front of machine window, 
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Fig. 5. Field shape in the anterior, lateral, and posterior positions for car- 
cinoma of esophagus with extension in the stomach. 


the rotation. A second ‘“‘selsyn’’ motor 
rotates the protection rod. The combina- 
tion of synchronous field shaping and syn- 
chronous protection minimizes exposure of 
the healthy tissue and provides adequate 
protection for sensitive organs (spinal 
cord, eyes, etc). 


TECHNIC FOR ELONGATED REGION 
OF MAXIMUM IONIZATION 


If the region to be treated is elongated 


(b, above) a circular shape is not the most 
desirable for the full dosage region. 

Let us assume that a supraclavicular 
cross section rotates about C with angular 
velocity w (Fig. 8). Two absorbing disks, 
symmetrically placed with respect to TC, 
rotate about C,; and C: in opposite direc- 
tions with angular velocity 2w. 

In Figure 9 the patient is rotated by 90 
degrees from the lateral to the anterior 
position. At the same time the absorbers, 
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Fig. 8. Patient in lateral position. 


Narrow beam, 








Fig. 9. Wide beam. 


Patient in anterior position. 


in the anteroposterior and lateral positions 
independently under the condition of sym- 
metry with respect to the axis of rotation. 

For the practical application of this 
technic, an arrangement similar to that 


turning with double angular velocity, have 
rotated by 180 degrees. (See positions of 


segments C,A; and C,A, in Figures 8 and 
9.) Only the shaded area remains in the 
The field can be shaped 


beam at all times. 
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Fig. 10. Field shape in the anterior and lateral 
positions for treatment of carcinoma of the thyroid. 


shown in Figure 4 can be used. The only 
differences are that a pair of gears replaces 
the timing belt and the transmission ratio 
of the gear box is different. 

The application of this technic in a case 
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of carcinoma of the thyroid is shown in 
Figure 10. The front of the neck and the 
supraclavicular and mediastinal regions re- 
ceive the full dosage, while the back of the 
neck and the top of the lungs receive 
smaller amounts of ionizing radiation. 

In both of the above procedures, the 
defining disks do not move with respect to 
each other. This makes the mechanism 
simple and the power required for the rota- 
tion of the disk stacks very small, especially 
if the shaft is supported by ball bearings. 
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SUMMARIO IN INTERLINGUA 


Modification Synchronic del Forma del Campo in Therapia Rotational a Megavolts 


Le avantage del rotation in le tracta- 
mento de tumores profunde per radiation 
de supervoltage es ben cognoscite. 

In un section transverse le ionisation 
es maximal e ben uniforme in un area 
circular (que include le tumor) e declina 
pro punctos al exterior de ille circulo 
secundo le distantia ab le centro. Il 
occurre casos in que le circularitate del 
area in question e le facto que su centro 
es in le axe del rotation constitue un in- 
desirabile limitation. Sub le conditiones 
del currentemente usate methodo rota- 


tional de section transverse con fasce 
fixe, le dose total es applicate a un massa 
considerabile de tissu normal si le region 
que on vole tractar es (a) multo asymme- 
tric con respecto al axe de rotation—le 


‘termino ‘‘asymmetric’’ indica que le centro 


del tumor non jace proxime al axe de 
rotation in omne sectiones transverse—o 
(b) de conformation elongate (noncircular) 
in su section transverse. 

Es describite technicas pro meliorar le 
distribution del ionisation sub tal condi- 
tiones. 





Roentgenographic Manifestations of Pulmonary Tularemia' 
LIEUT. COL. EDWIN L. OVERHOLT, MC, USA, and COL. WILLIAM D. TIGERTT, MC, USA 


ULAREMIA is an acute infectious dis- 
g yee of the Northern Hemisphere 
caused by a gram-negative, nonmotile, 
pleomorphic bacterium, Pasteurella tularen- 
sis. The disease is epizootic in numerous 
rodents and small mammals, with insects 
acting as both reservoirs and vectors. 
In North America the cotton-tail rabbit 
is the most important host so far as 


fatality rate of less than 5 per cent. 4 
small ulcer develops at the site of contami. 
nation of the broken skin surface with 
infectious material or at the location of 
the arthropod bite. There are associated 
local lymphadenopathy, fever, and general 
malaise. Variations on this form resylt 
when the initial site is conjunctival or 
nasopharyngeal. Pneumonia occurs in 


Case XV. A. Pre-illness film, showing normal-appearing left hilar area. 


Admission chest film, sixth day of the disease. 


There are moderate left hilar adenopathy and diffuse 


patchy infiltrates, with early consolidation, in the left upper lobe. See Fig. 1, C, D, E. 


transmission to man is concerned. Man 
is infected by handling animal carcasses, 
by ingestion of infected animals or con- 
taminated water, by insect bites, and by 
inhalation. The disease has been re- 
ported in all age groups, the incidence 
being related only to degree of opportunity 
for exposure. 

In this country, approximately 90 per 
cent of the cases are of the well known 
cutaneous variety, with an untreated case 


some instances, usually appearing after 
the first week or ten days of illness. There 
may be single or multiple focal consolida- 
tions, often with pleural effusion and hilar 
adenopathy. This secondary pulmonary 
involvement has been adequately described 
by several authors (1). In contrast, u 
the route of infection is by inhalation 0 
air-borne organisms, the early lesions 
appear as a primary pneumonic process. 
In untreated naturally occurring disease of 


1 From The U. S. Army Medical Unit, Fort Detrick, Md. Presented at the Forty-fifth Annual Meeting of the 
Radiological Society of North America, Chicago, Ill., Nov. 15-20, 1959. 


758 



































ntami- 
> with 
ion of 
ciated 
‘eneral 
result 
val or 
irs in 








diffuse 


after 
[here 
olida- 
hilar 
onary 
ribed 
st, if 
on of 
Si0Ns 
yCeSS. 
se of 


of the 


¢ 


this type, the estimated case fatality rate 
in North America is 30 per cent. 


CLINICAL MATERIAL 


It is the purpose of this discussion to 
emphasize the serial roentgen findings in 
34 laboratory workers who became overtly 
ill following accidental respiratory expo- 
sure(2). Standard 6-foot postero-anterior 
and lateral chest films were obtained at 
least twice weekly during the illness and 
therapy; thereafter at least every other 
week until normal. The availability of 
recent pre-illness chest films permitted a 
critical evaluation. In 20 of the 34 pa- 
tients the roentgen findings were positive. 

Most of these workers had received one 
or many inoculations with a killed P. 
tularensis vaccine. Their appearance in 
this series as patients is clear evidence 
that such a vaccination procedure falls 
short of its aim. 

After exposure, illness usually appeared 
within two to six days. The resultant 
disease was a grippal syndrome, with a 
‘nse of substernal tightness, a dry to 
slightly productive cough, and occasionally 
mild nasal stuffiness and sore throat. 
Pleuritie chest pain and productive cough 
were more frequent in the patients with 
tadiographic evidence of pulmonary in- 
volvement. During the first few days of 
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Fig. 1. C. Anteroposterior bedside film, seventh 
day of disease, showing multiple 0.5-cm. patchy infil- 
trates in right lung. 

D. After twelve days of broad spectrum therapy. 
Marked clearing throughout, with only slight left upper 
lobe infiltrate remaining. Left hilar adenopathy has 
resolved. See also Fig. 1, E. 

Fig. 1, E. Eight months after Fig. 1, D. The 
left upper lobe infiltrate slowly cleared and is no longer 
evident. 


the disease the physical findings were 
usually minimal. Occasionally mild 
pharyngeal injection was noted. Chest 
findings, consisting of rales to decreased 
breath sounds, were limited to the x-ray- 
positive group; even here clinical examina- 
tion was often normal. 
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Fig. 2. Case I. A. Pre-illness film, showing normal-sized but calcified left hilar nodes. 5. ee 
B. Eighth day of untreated disease. Moderate left hilar adenopathy associated with juxtahilar infiltrates 
C. Seven days following completion of tetracycline therapy. Slight hilar adenopathy remaining 


LD. Two months post-therapy. Complete clearing. 


Specific agglutinating antibodies were 
not useful in early recognition of disease. 
Frank leukocytosis during the first few 
days of illness was rare, but both the 
sedimentation rate and C-reactive protein 
were elevated. Except in the severely 


ill, blood cultures were seldom positive. 
The intracutaneous inoculation of a killed 
suspension of P. tularensis during the first 
few days of illness elicited mo respons 
Retesting at intervals eventually resulted 
in a specific tuberculin-like reaction ap 
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pearing within forty-eight hours of inocu- 
lation. The early definitive diagnosis 
usually was made by isolating the organism 
from nasopharyngeal and gastric washings 
or sputum. Successful isolation was not 
dependent on the presence of radiographic 
abnormalities in the chest. 

Naturally occurring strains of P. tularen- 
sis are sensitive to streptomycin. Illness 
is promptly controlled, and relapses are 
extremely rare. Many of the present 
cases resulted from a streptomycin-resist- 
ant, but equally virulent, strain of labora- 
tory origin (3). As a consequence, a 
broad-spectrum drug (usually tetracycline) 
was administered for ten to fourteen days. 
Such oral therapy promptly controlled 
the acute phase; however, relapses oc- 
casionally occurred. The recurrences were 
mild and responded to readministration 
of the same drug. 

Although all gradations of illness were 
seen, only one clinical summary, that of 
a severely ill patient, will be presented. 

Five days prior to admission, a 43-year-old Negro 
male noted sudden onset of chills, fever, malaise, and 
tasal stuffiness. Dyspnea, blood-tinged sputum, 
and moderate diarrhea appeared the day before 
admission. On physical examination the patient 
appeared acutely ill, apprehensive, and dyspneic, 
with a rectal temperature of 105.0° F. The nasal 
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Fig. 3. Case VIII. A. Sixth day of untreated 
disease. There are a 3-cm. right juxtahilar lymph node 


and a 2-cm. ovoid infiltrate in the third right anterior 
interspace. 

B. Ten days following completion of ten days of 
treatment by tetracycline. Marked regression of in- 
filtrate and lymph node. 

C. Four months post-therapy. 


Complete clearing. 
mucosa and pharynx were hyperemic. Dullness to 
percussion, crepitant rales, and friction rub were 
apparent over the upper two-thirds of the left chest. 
The white blood cell count was 8,800 per cubic milli- 
meter with 87 per cent polymorphonuclear leuko- 
cytes; the sedimentation rate was 32 mm. in and 
hour, and there was a positive C-reactive protein. 
Within twenty-four hours after tetracycline therapy 


thy 





Fig. 4 
disease. 
interspace; 
creased bronchovascular markings to infiltrate. 

B. Sixth day of disease and third day of tetra- 


Case VI. A. Second day of untreated 
Round infiltrate, 1 cm., in second left anterior 
prominent left hilar area seen with in- 


cycline therapy. Further progression with moderate 
left hilar adenopathy. 

C. Sixteenth day of therapy. Slight residual infil- 
trate in the area of pneumonitis; this completely 
cleared during the next two months. 


the temperature had fallen to 102.0° F. Neverthe- 
less, cyanosis, tachypnea, ineffective cough, and 
delirium appeared. A tracheotomy was performed 


on the fourth hospital day, and within forty-eight 
hours there was dramatic improvement. 
was uneventful. 


Recovery 
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Selected chest roentgenograms from this 
case and 4 others are presented (Figs. 
1-5). 
DISCUSSION 

Among the 20 patients with positive 
chest films, pneumonic infiltrates were 
noted in 17, hilar adenopathy in 9, pleural 
effusion in 5, and perihilar linear streaking 
in 11. The pneumonic lesion had a 
distinctive appearance: in 12 cases, there 
was a single, oval, 2 to 8-cm. density with 
an indistinct border; in 3 there were similar 
but multiple lesions. There was no pre 
dilection for any one lobe, but in 5 
the infiltrate was juxtahilar, merging with 
hilar shadows. Lobar consolidation was 
evident in 1 patient, and in 1 there was 
diffuse bronchopneumonia of one lobe. 
The moderate unilateral hilar enlargement 
was always associated with other abnor 
malities. Pleural effusion was seen as al 
isolated occurrence in 2 patients. A pout 
of particular interest is the eventual 
complete resolution of the lung lesions. 

Certain inferences can be drawn with 
respect to the time of initial roentget 
positivity. In 14 patients seen dunn 
the first week of illness, pulmonary lesions 
were present in 9 and were evident 4 
early as twenty-four hours following the 
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onset of symptoms. In the remaining 
5, films were normal on admission, but 
pulmonary lesions developed within the 
next few days. The 6 patients who were 
initially examined during the second week 
of their illness had positive chest films on 
admission. 

Only 7 of the 14 patients in whom 
serial chest films were negative received 
therapy within the first week of illness. 
It seems unlikely, however, that early 
therapy is the principal reason for not 
discovering pulmonary lesions in these 
cases of inhalation tularemia. A more 
probable explanation is that pulmonary 
lesions, although present, may be missed on 
conventional roentgenographic examina- 
tion. The ability to isolate the organism 
teadily from respiratory secretions and 
the regular occurrence of respiratory symp- 





toms lend support to this concept. 

Since a primary pneumonia frequently 
results from inhalation of air-borne P. 
tularensis, it is logical to assume that the 
initial roentgen manifestations of disease 
may be related to the number of 
organisms inhaled. The size of the in- 
fecting dose is unknown in this series of 
patients, and no conclusions can be drawn. 
In monkeys exposed by inhalation, how- 
‘ver, small challenge doses are associated 
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Fig. 5. Case XVII. A. Fifth day of disease and 
first day of tetracycline therapy. Ill-defined, round 
infiltrate (1 cm.) in the second left anterior interspace; 
increased bronchovascular markings in the left upper 
lobe; plate-like atelectasis in the left costophrenic 
area. 

B. Sixth day of disease. There are now three 1- to 
2-em. round infiltrates in the left upper lobe. 

C. Almost complete clearance after seven days of 
therapy. 


with a single pulmonary lesion, while 
larger doses result in the simultaneous 
appearance of multiple infiltrates (4). 
Similar observations have been made in 
human volunteers (5). Figure 6 shows the 
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Volunteer M. G. 


Pre-exposure film. 


B. Fifth day of illness resulting from inhalation of large number of P. tularensis organisms. 


pre-exposure film (A) in volunteer M. G., 
as well as the findings on the fifth day 
of illness (B) resulting from inhalation 
of a large number of P. tularensis orga- 
nisms. The multiple pneumonic pat- 
ches are readily visible. As was true of 
the accidental infections, the disease was 
controlled by oral broad spectrum drug 
therapy, under which the pulmonary lesions 
stabilized and then regressed. 


SUMMARY 


The inhalation of P. tularensis frequently 
results in a primary pneumonia. This is 
demonstrable roentgenographically during 
the first week of a grippal illness associated 
with respiratory symptoms. Positive films 
may be obtained as early as the second day 
of disease, and the lesions may be single 
or multiple. There is often an associated 
hilar adenopathy with or without pleural 
effusion. The combination of ovoid pul- 
monary infiltrates and hilar adenopathy 
should prompt the consideration of re- 
spiratory tularemia. 
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Le inhalation de Pasteurella tularensis 
resulta frequentemente in un pneumonia 
primari que se manifesta durante le prime 
septimana como un maladia grippoide in 
association con symptomas _ respiratori. 
Positive constatationes roentgenoscopic es 
iam obtenibile le secunde die del maladia 
econsiste de simple o multiple densitates 
oval de 2 a 8 cm con margines pauco 
distincte. 

Es reportate le roentgeno-constatationes 
grial in 34 travaliatores de laboratorio 
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SUMMARIO IN INTERLINGUA 






Manifestationes Roentgenographic de Tularemia Pulmonar 


qui deveniva malade post un exposition 
respiratori accidental. Es_reproducite 
roentgenogrammas ab 5 patientes pro il- 
lustrar le curso del infection ante e post 
le tractamento, e 1 caso es reportate in 
detalio. 

Un frequente occurrentia associate es 
adenopathia hilar con o sin effusion pleural, 
e le autores opina que le combination de 
ovoide infiltratos pulmonar con adeno- 
pathia hilar deberea suggerer le possibili- 
tate de tularemia respiratori. 


SIA} 








Gastroduodenal X-Ray Diagnosis: 
of Radiographic Technics and Interpretations 





A Comparison 


LEWIS E. ETTER, M.D., JAMES P. DUNN, M.D., Dr.P.H., ADOLPH G. KAMMER, M_D., 


LESLIE H. OSMOND, M.D., and LEWIS C. REESE, M.D.* 


N THE COURSE of a study of duodenal 
I ulcer in a group of men undergoing 
periodic health examinations, it became 
necessary to set up a diagnostic classifica- 
tion which would serve as the true or ab- 
solute status of the individual. That is, 
we wanted to be as certain as possible of 
the diagnosis in order to make a study of 
the association of other factors with 
duodenal ulcer. 

Since the nature of the disease process 
requires that healing be manifested by scar 
tissue formation, the ultimate diagnosis of 
duodenal ulcer probably rests upon micro- 
scopic examination of serial sections of the 
duodenum. Such a procedure, however, 
is not generally feasible, and clinical and 
radiological criteria must serve to make our 
diagnoses. Most often, the latter is taken 
as the more accurate, although clinical 
observations occasionally prevail when the 
two are in disagreement. As Templeton 
(1) has shown, an ulcer can heal without 
leaving any deformity visible by radio- 
logical means. 

The radiological criteria of ulcer are 
demonstration of a crater, a niche, or a 
constant deformity of the duodenal bulb. 
Findings such as spasm, irritability, etc., 
are suggestive only. The accuracy of the 
radiologic criteria has been repeatedly esti- 
mated. These studies have usually been 
carried out on patients who have required 
hospitalization and frequently surgery. 
In such persons, in whom the disease has 
run a severe course, the criteria hav2 been 
highly accurate. This would be true too 


of clinical criteria. It must be reme. 
bered, however, that duodenal ulcer js, fo; 
the most part, a benign condition, and the 
majority of cases do not come to surgery, 
hospitalization, or even regular medical 
care. In cases occupying this end of the 
biologic gradient of the disease process, the 
same degree of accuracy is not to be ex. 
pected. 

Investigation of the accuracy of radio. 
logical criteria in individuals who were in 
relatively good health led to the following 
studies. 

From April 1958 through January 195" 
in a periodic health examination clinic, 
245 white males primarily in their fifth 
and sixth decades had received gastro- 
intestinal x-ray examinations which in- 
cluded both the conventional spot-films 
and also cinefluorograms. A_ diagnosis 
had been made for the Clinic records, based 
upon conventional fluoroscopy and the two 
technics just mentioned, by one of the 
radiologists participating in the study. 
This will be referred to as the original read- 
ing. Of the 245 sets of films, 50 had been re- 
ported as positive or suggestive on the origi- 
nalreading. These were all taken for study. 
Of the 195 remaining sets, reported on the 
original reading as negative for ulcer, 8 
or 44 per cent were randomly selected. 
From the 136 sets of films all identifying 
data were removed. Each of three radiol- 
ogists, independently and without knowl- 
edge of the clinical history or previous 
readings, read the spot films, then the 
cinefluorograms, and then the two concur- 


1 From the University of Pittsburgh, Pittsburgh, Penna. (L. E. E., Professor of Radiology, Chief Radiologica! 
Service, Western Psychiatric Institute of Falk Clinic, School of Medicine; J. P. D., Assistant Professor, Depart: 
ment of Epidemiology, Graduate School of Public Health; A. G. K., Professor of Occupational Health and Head 
of Department, Graduate School of Public Health; L. H. O., Consulting Radiologist, Falk Clinic, and Associate 
Professor of Radiology, School of Medicine; L. C. R., Attending Radiologist, Falk Clinic). : 

Part of a thesis submitted to the Graduate School of Public Health, University of Pittsburgh, in partial fulfill 
ment of the requirements for the degree Dr. P. H. (Dr. Dunn). sd 

This study was sponsored by and largely supported through a grant from the Health Research and Services 


Foundation of the United Fund of Allegheny County, Pennsylvania. 
of the Radiological Society of North America, Chicago, Ill., Nov. 15-20, 1959. 
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CLASSIFICATION, ON BASIS OF POSTIVE OR NEGATIVE FOR ULCER, OF 116 SETS OF FILMS BY THREE 





Taate I: RADIOLOGISTS 

—_—>=" ————— — —— sia taka Mia acu ee 
i Number —_ 3 Radiologists’ Classification———\ Phat . oo 
Technic of Sets 3 Neg. 2 Neg. 2 Pos. 3 Pos. so 8 by 3 

~-auorography alone 116 62 30 14 10 9 62 

reg hp 116 55 29 16 16 14 62 

yh technics 116 50 30 18 18 15.5 59 

ently. In one-third of the sets, again films. By this measure, the combination 


chosen at random, an independent repeat 
reading of the spot-films was done before 
the combined reading. Enough time 
dapsed between various readings of the 
{lms of the same individual so as to make 
recall a negligible factor. For each read- 
ing by each radiologist, the following 
dassification was used to give a rating re- 
varding the disease. 


(. Normal 
Suggestive with spasm, irritability 


5 


2 Constant deformity without crater 
3. Crater with or without deformity 


For each reading, the site of the ulcer, 
if one were present, was designated as 
gastric, pyloric, duodenal, or postbulbar. 
If the technic was unsatisfactory, the 
radiologist could defer a reading. For the 
final analysis, any set of films which had 
me or more deferred readings because of 
por technic was discarded. This left 
\16 films on which comparisons could be 
made. It became readily apparent that 
the four levels of classification previously 
noted could not be used since for positive 
ilms one radiologist consistently read only 
deformity (class 2) and another crater 
class 3). Classifications 0 and 1 were 
therefore combined as normal and 2 and 
3 as positive. Naturally, the fewer classi- 
ications the better will be the degree of 
agreement. 

Table I shows the diagnoses made of 
the 116 cases for each technic. 

Itis seen that the combination of tech- 
ues disclosed a slightly higher percentage 
a disease than did spot-films alone, while 
tnefluorography alone was the poorest 
in this respect. Percentage of agreement 
faets to all films agreed upon as positive 
‘negative divided by the total number of 





of technics makes a somewhat poorer 
showing. However, this is not a good 
criterion, since a novice could read all the 
films negative or positive and get 100 per 
cent agreement. 

Because of the fact that there was agree- 
ment in only 59 per cent of the combined 
technics, it was decided to take the non- 
agreed sets and have all three radiologists 
as a group review them and attempt to 
come to a final decision. Accordingly, 48 
sets were discussed over the course of 
several sessions and agreement reached on 
36, of which 20 were finally designated neg- 
ative and 16 positive. For 12, no agree- 
ment could be reached. It is to be noted 
that each radiologist had his decision ac- 
cepted on occasion and no one dominated 
the discussion. The radiologists were in- 
structed that agreement did not have to be 
reached. 

Those sets of films on which agreement 
had been reached on the basis of the com- 
bined technics, either independently or after 
discussion, were taken to represent true 
classification as to presence or absence of 
disease. Against this, the decision of each 
radiologist for each technic could then be 
compared. In making such comparisons, 
some mention should be made of the vari- 
ous ways in which this might be done. As 
already noted, measuring percentage of 
agreement is not entirely satisfactory, al- 
though this is most frequently used. An- 
other method is to estimate the sensitivity 
or percentage of correct positive readings 
and the specificity or percentage of correct 
negative readings. Table II gives a de- 
scription of these terms and their meaning. 
An understanding of this table clarifies the 
relationship of the various terms used in 
observer variation studies. 
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TABLE II: 2 X 2 CLASSIFICATION TABLE 


True Disease Classification 


Diagnostic Test Positive Negative 
Positive A B A+B 
Negative. < D C+D 
A+C B+D A+B+645 
A = Sensitivity or ©; correct positive C i % false negatives or unie; 
A+C readings A+C reading 
—— Specificity or ©; correct negative BS ._¢ false positives or oye; 
B+ D readings B+ D reading 
bk DD C+B 


= ‘) agreement 


A+B+C4+D 


Table III gives the sensitivity of each 
technic for each radiologist, that is, what 
percentage of all true positive films was 


found. The difference between this and 
100 per cent gives the percentage of false 
negatives or percentage of underreading. 


TABLE III. SENSITIVITY OF RADIOLOGICAL DIAGNOSIS 
Cine- ° ; 
: , Spot- Combined 
R: logi: ro- a. - 
adiologist fluo a Films Technics 
grams 
A 53% 68% 65% 
B 44% 76.5% 85.5% 
€ 50% 76% 94% 
AVERAGE 49% 73.5% 81.5% 


One radiologist (A) found spot-films 
alone more sensitive than the combined 
procedures, but on an average the com- 
bined technics were more sensitive than 
either cinefluorography or spot-filming 
alone. Spot-films are definitely more 
sensitive than cinefluorograms. 


TABLE IV: Speciriciry oF RapIoLe 


GICAL DIAGNOSIS 





Cine- 


Radiologist fluoro- Spot- Combined 
grams Films Technics 
A 93% 90% 97% 
B 97% 96% 97% 
: eh 81% 76% 
AVERAGE 89% 89% 90% 


The same procedure may be followed for 
the specificity of each technic for each 
radiologist. This gives the percentage of 


true negatives that are correctly diagnosed. 
The difference between this and 100 per 
cent is the percentage of false positives or 
percentage of overreading. 
presented in Table IV. 


These data are 





= % disagreement 


A+B+C+D 






While one radiologist (C) had a definitely 
lower specificity for combined technics, the 
average specificity for each technic is very 
similar. 

Thus we may say that the cinefluoro. 
graphic technic would probably increas 
the sensitivity of a gastrointestinal x-ray 
examination. That is, the addition of 
this procedure would increase the number 
of true positives diagnosed and thereby 
reduce the error of underreading. Addi- 
tion of cinefluorography does not seem to 
alter the specificity, that is, there is no in- 
crease in error of overreading. 

In measuring inter-observer and intra- 
observer variation, use was made of the 
percentage of agreement method so as to be 
able to compare results with those of other 
studies. This comparison is accomplished 
by taking all pairs of agreements between 
two radiologists and dividing by the total 
number of possible agreements. Thus for 
the spot films alone, the number of agree- 
ments was 258 and the number of possible 
agreements 348, giving 74 per cent agree 
ment and 26 per cent variation. 

The same method may be used to meas 
ure intra-observer variation. There wert 
46 sets of spot films which each radiologist 
had read twice independently. (Table V 
gives these data. 

Thus it would seem, according to this 
study, that radiologists differ between 
themselves one out of four times and within 
themselves one out of six times. 

Fletcher (2) has pointed out the need to 
recognize that this problem of observer 
variation exists in all fields of medicine and 
then to try to control it. In chest film 
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INTRA-OBSERVER VARIATION FOR RADIO- 





V: 
Tas LOGICAL DIAGNOSIS 
SS my aa 
No. of Tot: al Per Cent Per Cent 
di- 7s Possible Ag Vari 
Radi Agree- aed. gree- aria 
ologist ments Se ment tion 
1 37 46 80 20 
B 41 46 89 11 
c 37 46 80 20 
AVERAGE 83 17 


(3) and Yerushalmy 
4) have called attention to the value of 
dual readings and repeat readings. We 
have analyzed our data from both aspects. 

For spot films alone, dual independent 
readings by two individuals decreased the 
number of false positives, @.e., increased 
specificity, as follows: 


survey work, Garland 


Films agreed upon as negative....... 70 
Average number of false positives for three 
radiologists 
By single reading......... Sclatas, oe 
By dual readings... . Pee l 
Per cent reduction 91% 


The effect of dual readings on decreasing 
the number of false negatives, on 34 films 
agreed upon as positive, that is, increasing 
the sensitivity, was as follows: 


Films agreed upon as positive. 3 34 
Average number of false negative es for three 
radiologists 
By single reading eeeeee 9 
By dual readings. . . Ts ae 


Per cent reduction 66% 


Naturally, there will be a number of films 
on which there will be disagreement after 
dual readings. These, however, may then 
be studied again, while those in agreement 
may be passed along with quite good confi- 
dence. 

The effect of independent repeat read- 
ings, by the same individual, may be 
studied in a similar way. The results may 
be summarized by saying that for each of 
the three radiologists there was a reduction 
of more than 50 per cent in the number of 
lalsenegatives. For two of the radiologists, 
there was a decrease in the number of false 
positives. The numbers are small for this 
particular aspect of the study, but the value 
of repeat readings is still noteworthy. 
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CONCLUSION 


This study has attempted to assess 
objectively the value of cinefluorography 
as an adjunctive technic for the roentgen 
examination of the gastrointestinal tract. 
The results indicate that this procedure 
would help the radiologist to diagnose true 
positive cases with increased accuracy. 
The technic at present is somewhat cum- 
bersome and expensive, and it does subject 
the individual patient to more radiation. 
This latter objection, however, can be con- 
trolled with use of adequate filters (5). 
Technical improvements and better con- 
trast media and films are to be expected 
as more experience is gained. 

This study has also attempted to assess 
the problem of inter- and intra-observer 
variation in the reading of gastrointestinal 
films by conventional technic and suggests 
methods for reducing this error. It was 
found that observers may disagree about 
one out of four times with one another and 
about one out of six times with themselves. 
This level of disagreement may be ap- 
preciably reduced by the use of dual in- 
dependent readings or repeat independent 
readings. 

In reply to those who say ‘“‘this does not 
apply to me,”’ we quote a statement of Dr. 
Robert R. Newell (6): ‘‘The authors find 
a general unwillingness to believe that 
descriptions of pulmonary lesions are as 
unreliable as they were found in the present 
study. The authors have become ac- 
customed to this scepticism and believe 
that only those who have themselves made 
duplicate readings of a series of films can 
come to appreciate the hard fact of their 
own unreliability.”’ 

The problem of observer variation exists 
in all areas of medicine. The material 
and methods of the radiologist are par- 
ticularly suitable for such investigations, 
but they do not stand alone. Only when 
physicians recognize this problem can 
measures be taken to reduce it. 


Falk Clinic 
University of Pittsburgh 
Pittsburgh 13, Penna. 
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SUMMARIO IN INTERLINGUA 


Roentgeno-Diagnose Gastroduodenal: Un Comparation del Technicas e Interpretatione; 
Radiographic 


Esseva tentate un evalutation objective 
del accuratia de diagnoses de ulcere duo- 
denal per technicas radiologic, incluse 
pelliculas focal e cinefluorographia, se- 
paratemente e in combination. Pro iste 
objectivo, 136 batterias de pelliculas ob- 
tenite a un clinica de examine sanitari 
periodic esseva revistate per tres radio- 
logos. In 50 del casos le pelliculas habeva 
previemente essite interpretate como posi- 
tive, in 86 casos como negative pro ulcere 
duodenal. In vinti del casos, le pelliculas 
esseva discartate como technicamente non- 
satisfactori, de maniera que 116 remaneva 
pro le analyse final. Esseva monstrate 
que le uso de cinefluorographia como 


technica adjunctive resultava in un plus 
alte grado de accuratia in le diagnose de 
casos positive. 

Esseva etiam tentate evalutar le pro. 
blema de variationes in le lectura & 
pelliculas gastrointestinal per different: 
lectores e per le mesme lector a different: 
occasiones. Esseva constatate que le ob- 
servatores es in disacccordo con altere 
in circa un ex quatro casos e con se ips 
in un ex sex. Iste grado de disaccordo 
pote esser reducite substantialmente per 
duplate o repetite lecturas independente. 

Variation inter varie observatores nones 
restringite al radiologia. Illo existe in 
omne campos del medicina. 
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lllusory Neoplasms of the Stomach and Duodenum 
as a Manifestation of Carcinoma of the Pancreas 
HAROLD CHIAT, M.D., and DAVID H. FAEGENBURG, M.D. 


\ARCINOMA OF the pancreas may simu- 
C late primary tumors arising from 
the stomach or duodenum. In reviewing 
our experience, we have been impressed 
vith the number of cases of pancreatic 
cancer that presented in this fashion. 


\NATOMIC AND RADIOGRAPHIC CHANGES IN 
CARCINOMA OF THE PANCREAS 


The head of the pancreas fills the duo- 
denal loop and is in contact with the 


by direct injection of the ducts at laparot- 
omy (5) have been described. For the 
detection of pancreatic cancer, however, 
primary reliance is placed on distortion of 
adjacent barium-filled viscera. The clas- 
sic roentgen changes of this disease have 
been recorded in a number of excellent 
studies (1-4, 7-9, 11, 13, 14, 19). Most 
authors report positive roentgen findings 
in about 50 per cent of the cases that they 
review. 





Fig.1. Case I. A. 


ulceration. 


B. Specimen showing ‘ironing out’? of mucosa by tumor invading wall of stomach. 
Central ulceration (arrow) was benign. 


showed edema but no invasion. 


pyloric region of the stomach. The body 
is closely associated posteriorly with the 
duodenojejunal flexure and anteriorly with 
the greater curvature and posterior wall 
ofthe stomach. The tail extends supero- 
laterally and makes contact with the hilus 
ot the spleen, posterior wall of the upper 
third of the stomach, and the colon. The 
pancreas is difficult to visualize radio- 
graphically. Technics to demonstrate it 
by indirect contrast methods (10, 12) or 
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Abnormal area high on the lesser curvature, demonstrating filling defect, rigidity, and 


Microscopically, mucosa 


Carcinoma of the head of the pancreas 
may produce extrinsic pressure defects in 
the antrum and duodenum. In a small 
percentage of cases the entire head may 
enlarge and produce the inverted 3 deform- 
ity of the descending duodenum (6). 
Carcinoma located within the body may 
compress the body of the stomach. Le- 
sions in the tail may make an impression 
high on the greater curvature and may dis- 
place the left side of the transverse colon. 





TABLE I: TWELVE CASES OF CANCER OF THE PANCREAS 


Physical 
Examination 


Negative 


Patient 


A Symptoms 
Age and Sex a 


Epigastric pain, ano- 
rexia, weight loss 


1. S.G. 
72 F 
ll. J.P 
31 M 
G.H 


Epigastric distress, Negative 
nausea, vomiting 
Abdominal and back 
pain, weight loss 


Distended 
superficial 
abdominal 
veins 

Epigastric pain, Negative 

weight loss 


Large RUQ 
mass 


Weakness, anorexia, 
weight loss 


Epigastric pain, vom- Hepatomegaly 
iting, weight loss, 
(?) tarry stools 

Epigastric pain, 
weight loss 


Negative 


Firm, mov- 
able, tender 
epigastric 
mass 


Epigastric pain, 
chills, fever 


Epigastric ten- 
derness 


Epigastric pain, vom- 
iting, weight loss 


X. C. W. 
60 M 


distress, Negative 


weight 


Epigastric 
anorexia, 
loss 


Epigastric pain, ano- Negative 
rexia, nausea, 


weight loss 


XII. A. LeF 


M 


Fatigue, anorexia, LUQ mass 


weight loss 


* Jaundice developed after admission. 


Abnormal 
Laboratory Data 


Cytology 


Total bilirubin, 
1.2 mg. % 

Achlorhydria 

Normal. Gastric 
analysis not done 

Normal. Gastric 
analysis not 
done 


~ Class I 


Not 


done 


Not done 


Blood sugar, 450 Not 
mg. %; Gastric 
analysis not done 

Hemoglobin, 4 gm. Not done 
oF 

B 

Stool guaiac 2 + 

Gastric analysis 

normal 

WBC 18,800 

Achlorhydria 


Not 


Hemoglobin, 10 Not 


gm. % 

Stool guaiac 2 + 

Achlorhydria 

Stool guaiac posi- 
tive by ether ex- 
traction 

Gastric analysis 
not done 

Hemoglobin 9.5 
gm. % 

Total bilirubin 3.8 
mg. % (direct 
2.3 mg. %, in- 

direct 1.5 mg. 

%) 

Alkaline phospha- 
tase 15.3 units 

Gastric analysis 
not done 

*Total bilirubin 8.5 
mg. % (direct 
5.8 mg. %, in- 
direct 2.7 mg. 
ro 


Not 


Not 


Class I 


a) 
Alkaline phospha- 
tase 33.2 units 
Achlorhydria 
Hemoglobin 

gm. % 
Stool guaiac 4 + 
Total bilirubin 3.3 
mg. % (direct 
2.3 mg. %, in- 
direct 1.0 mg. 
ag 


10.5 


) 
c 
Alkaline phospha- 
tase 14.9 units 
Transaminase 79 
units 
Hemoglobin 9 gm. Class I 
5 


c 
Stool guaiac 4 + 
Achlorhydria 


done 


done 


done 


done 


done 


Not done 


——— 
Location 


Involved of Tumo; 


Lesser 
curvature 
of be dy 

High greater 

curvature 


Body ani 
tail 

Body ani 
tail 


Greater 
curvature 
( f be dy 
Body 


Antrum 


Antrum 


Antrum 


Pylorus 


Head and 
body 


Prepyloric 
antrum 


Entire 
pancreas 


Antrum, py- 
lorus, 
proximal 
duodenum 


Body 


Transverse 
duodenum 


Body 


Transverse 
duodenum 





Bod y 
Head ani 


body 


Head and 
body 


Head 


Head 


Head and 
body 


Entire 
pancreas 


Body 


3ody 


CARCINOMA OF THE PANCREAS 


Fig.2. Case II. Large filling defect along greater curvature of body of stomach, with obliteration of normal 


mucosal pattern. Tumor was adherent to stomach but did not invade it. 
Fig.38. Case IV. Well circumscribed defect in body of stomach resembling leiomyoma. Stomach was invaded, 


out mucosa was not involved. 
Fig. 4. Case V. Annular narrowing of gastric antrum with apparent ulceration (arrow) on greater curvature. 


Relation of pancreatic tumor to stomach was not determined at operation. 
Fig. 5. Case VI. Filling defect of antrum with rigidity and loss of normal mucosal pattern. Stomach appears 


partially obstructed. Tumor invaded stomach but spared mucosa. 


In addition to these pressure phenomena, denum. It is these latter cases that closely 
more advanced tumors will invade or resemble primary gastric or duodenal 
adhere to the wall of the stomach or duo- neoplasms. 
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denum. On the basis of 161 well docy. 
mented cases of pancreatic cancer, this 
represents an incidence of 7 per cent, (); 
the basis of 52 cases showing radiographic 
abnormalities, it represents an incidence oj 
23 per cent. 









: 









Fig. 6. Case VII. Annular constriction of antrum 
with loss of normal mucosal pattern. Stomach 
invaded but mucosa not involved. 







METHOD OF STUDY 



















All cases accepted for this study were 
proved by exploratory laparotomy and gig 7. Case VIII. Well marginated filling defect 
microscopic study; one case was subse- in prepyloric antrum containing deep ulcer niche, 

. Stomach was invaded. 

quently subjected to necropsy. Only those 

cases were selected in which the radio- 
graphic findings were confined to the 
stomach or duodenum and the other classic It is apparent from our illustrations that 
changes associated with pancreatic cancer certain cases of pancreatic cancer may be 
were absent. Radiographic study consisted radiographically indistinguishable from pr- 
of fluoroscopic and film examination. mary cancer of the stomach. The symp- 

The diagnosis of carcinoma of the toms experienced by the patients in our 
pancreas was made on 180 patients seen at small series are similar to those observed 
The New York Hospital in the years in much larger series of patients suffering 
1953-1958. In 5 of these, pathologic con- from gastric neoplasms (8, 20). Abdom- 
firmation was inadequate, and 14 were not inal masses are commonly felt in both - 
examined roentgenographically. Of the diseases. Standard laboratory procedures Fi 
remaining 161 cases, 52 (32 per cent) had are of little differential value. Anemia’ 
definite roentgenologic abnormalities de- frequent in both gastric and pancreatic 
tected by the Radiology Department before cancer. Traces of blood in the stool are 
operation. These varied from slight ex- not always indicative of a mucosal lesiol. | ma 
trinsic pressure on the duodenal bulb to Several of our patients had guaiac-positivt J met 
frank invasion of the stomach. Further stools despite the absence of mucosal i J dice 
selection yielded 12 cases which were volvement. Moderate elevations of serul! ff hea 
indistinguishable radiologically from pri- bilirubin and alkaline phosphatase shed pati 
mary neoplasms of the stomach or duo- little light on the problem, as these values J occ 


DISCUSSION 
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n both Fig. 8. Case IX. Ulcerating antral filling defect with loss of normal mucosal pattern. Stomach invaded. 


Fig. 9. Case X. Narrowing and irregularity of the antrum. Invasion of stomach noted at exploration. 


aye! S 7 - e ° ° ‘ . . 
cedures Fig. 10. Case XI. Mucosal destruction in transverse portion of duodenum (arrows). Gross mucosal invasion 


emia is and ulceration present at operation. 


creatic 
ool are 
lesion. | may be elevated in the presence of liver 
positive Ff metastases from any source. Frank a 
sal In F dice favors a diagnosis of carcinoma of the 
| seruil! f head of the pancreas. ( nly one of our 
c bt patients was cunically jaundiced, and this 
values 


occurred while he was undergoing study 








Fig. 11. Case XII. Mucosal destruction and ulceration in transverse duodenum, confirmed at operation. 


in the hospital (Case X). Absence of 
hydrochloric acid in gastric secretions is of 
little specificity; 4 of our series had hista- 
mine-fast achlorhydria. These patients 
were of an age group in which achlorhy- 
dria is common. 
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With expert technic, a high yield of 
positive cytologic specimens can be ob- 
tained from the gastric washings of patients 
with stomach cancer (17, 18). Cytologic 
examination was performed on only 2 of 
our patients with stomach involvement; 
in both instances it was negative. In 4 
additional cases, the mucosa of the stomach 
was not involved by tumor. We feel 
it reasonable to assume that the gastric 
washings in these cases would not have 
contained malignant cells. In 4 cases we 
have no cytologic studies and no informa- 
tion on the condition of the gastric mucosa. 
Thus, it is our opinion that a radiographic 
picture of carcinoma of the stomach, when 
challenged by a negative cytology, should 
alert the observer to the possibility of a 
primary pancreatic neoplasm. 


PATHOLOGIC CORRELATION 


All of our cases demonstrated radio- 
graphic changes indistinguishable from 
cancer of the stomach or duodenum. 
These findings consisted of filling defects, 
ulceration, narrowing, rigidity, and changes 
associated with mucosal destruction. 

In Cases I, VI, and VII there was inva- 
sion of the stomach wall without gross 
mucosal involvement; radiographically, 
however, a mucosal lesion seemed to be 
present. In Cases I and VII the absence 
of mucosal invasion was confirmed micro- 
scopically. At Japarotomy, Cases Ii and 
III showed extensive fixation of the stom- 
ach, but the tumor could be easily dissected 
free of the serosa. The roentgenograms in 
these cases suggested mucosal destruction. 
In Case IV the tumor invaded the stomach, 

vith sparing of the mucosa. In this in- 
stance the roentgen findings were more 
consistent with an extramucosal, intra- 
mural lesion and a preoperative diagnosis 
of leiomyoma or leiomyosarcoma of the 
stomach was made. 

Cases I, II, III, VI, and VII demonstrate 
that, when there is extensive mural inva- 
sion or extensive adherence to the serosa, 
the usual roentgen criteria for differentiat- 
ing mucosal from extramucosal lesions do 
not apply. It is this phenomenon which 
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was responsible for the errors in diagnosis 
in this series of patients. ; 

In the 2 cases involving the duodenyn 
(Cases XI and XII), the mucosa appeared 
to be destroyed both radiographically and 
at operation. 


SUMMARY AND CONCLUSIONS 


1. Of 161 well documented cases oj 
cancer of the pancreas, 52 (32 per cent) 
showed some type of radiographic abnor. 
mality. 

2. In 12 cases (7 per cent of the total). 
the radiographic changes were indistin- 
guishable from primary neoplasms of the 
stomach or duodenum. 

3. In 5 of these cases, the roentgen 
findings usually associated with neoplasms 
of the mucosa were caused by extensive 
adherence to the serosal surface or by 
mural invasion of the stomach. 

4. A negative cytological report in a 
case having the radiographic appearance 
of carcinoma of the stomach should er- 
courage the roentgenologist to include in 
the differential diagnosis the possibility 
of a primary pancreatic cancer. 


David H. Faegenburg, M.D. 
525 East 68th St. 
New York 21, N. Y. 
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SUMMARIO IN INTERLINGUA 


Neoplasmas Illusori de Stomacho e Duodeno Como Manifestation de Carcinoma del Pancreas 


Inter 161 ben-documentate casos de 
cancere del pancreas, 52 (0 32 pro cento) 
monstrava le un o le altere type de anor- 
malitate radiographic. 

In 12 casos (i.e. 7 pro cento del total), le 
alterationes radiographic non esseva dis- 
tinguibile ab neoplasmas primari del sto- 
macho o del duodeno. 

In 5 de iste casos, le constatationes 
radiographic que es usualmente associate 


con neoplasmas del mucosa esseva causate 
per un extense adherentia al superficie 
serosal 0 per un invasion parietal del 
stomacho. 

Un negative reporto cytologic in un caso 
con le apparentia radiographic de carci- 
noma del stomacho deberea inspirar le 
radiologo a includer in le diagnose dif- 
ferential le possibilitate de un cancere 
primari del pancreas. 


CR 








SEUDOMEMBRANOUS enterocolitis has 

been a major clinical problem, particu- 
larly so since the recognition of increasing 
numbers of bacteria which are resistant to 
broad-spectrum antibiotics (2-6, 8, 11, 12, 
15, 17, 20, 21, 25). Surgical interest in the 
problem (7-10, 16, 19, 21, 22, 24, 25) has led 
to much recent study, but the condition was 
reported in the nineteenth century (25). 
In spite of numerous articles on the sub- 
ject, radiographic findings are mentioned 
in passing in only two (17, 18), and then in 
a negative sense. The purpose of this 
study is to describe the roentgen findings 
as illustrated by a survey of proved cases 
of pseudomembranous enterocolitis. 


CLINICAL OBSERVATIONS 

The age range of the disease is from 
birth through the geriatric group (7, 16). 
Initial manifestations may be nonspecific. 
Abdominal distention, usually without 
borborygmi, is a frequent finding. Nausea 
and vomiting may appear in the first four 
days. On the third or fourth day, diarrhea 
occurs in as many as half the cases. Tleus 
is the most common finding. Sudden 
onset with outpouring of fluid into the 
intestinal tract, with marked dehydration, 
collapse, oliguria, renal shutdown, elec- 
trolyte imbalance, and adrenal exhaustion, 
with ultimate collapse (7, 8, 15, 17, 24, 
25) ensue. As many as 91 per cent of the 
patients in one series died (22). 

ETIOLOGY 

Multiple factors have been incriminated 
in the causation of pseudomembranous 
enterocolitis. Inorganic and metabolic 
poisons have been mentioned (9, 17). 
Mechanical and adynamic ileus are ex- 
tremely important, the former being one 
of the leading factors (17). It is usually 
related to carcinoma of the colon (13, 19). 


The Roentgen Findings in Severe 
Pseudomembranous Enterocolitis 
S. B. FEINBERG, M.D. 


The number of cases has certainly increased 
with the wide use of antibiotics (1, 5, ¢ 
8, 19, 20, 24), particularly in conjunction 
with surgery. The intestinal bacterial 
flora are altered and, as a result, ap 
over-growth of resistant bacteria such as 
Micrococcus pyogenes and Proteus vulgaris 
occurs. Vascular occlusive changes with 
infarction have been mentioned as a possi. 
ble cause (7). 

Carcinoma of the intestine and other 
wasting diseases with vitamin deficiencies 
are common in patients with pseudomem. 
branous enterocolitis. Long-term treat- 
ment with antibiotics acts to eliminate 
Escherichia coli, a pantothenic acid syn- 
thesizer, thereby leading to the multipli 
cation of such organisms as those men- 
tioned above, which require pantothenic 
acid. Thus pseudomembranous entero- 
colitis may be a manifestation of nutri- 
tional deficiencies associated with debility 
(11). 

PATHOLOGY 

The entire intestinal tract (8, 23) can 
be involved, but the small intestine is the 
most frequent site. Combined upper res- 
piratory tract and gastrointestinal tract 
lesions which were histologically similar 
have been reported in a case of staphylo- 
coccal toxemia (23). 

Two changes are described, either alone 
or together. One is surface exudation 
known as ‘‘simple’’ pseudomembrane; the 
other is stromal or ‘“‘diphtheritic’’ necto- 
sis. The simple form may be mucoepi- 
thelial, fibrinomucoepithelial, fibrinopurt- 
lent, or mucofibrinopurulent. Stromal 
necrosis is characterized by a compound 
pseudomembrane varying in depth and 
lateral extension (20). The membrane 
may be poorly adherent and may contail 
necrotic cell debris, leukocytes, and bat: 


1 From the Departments of Radiology, Mount Sinai Hospital and University of Minnesota Hospitals, Minne- 
apolis, Minn. Accepted for publication in May 1959. 
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PSEUDOMEMBRANOUS ENTEROCOLITIS 


Fig. 1. A 62-year-old man had sudden onset of pain in the right lower quadrant followed by chills and fever. 
Ten days later he was hospitalized and found to have a cecal mass which proved to be an abscess. 


Four days post- 


peratively, diarrhea, fever, and massive fluid loss occurred. 
A. Radiograph showing massive small intestine distention. 
B. Twenty-four-hour film showing worsening of small-intestinal distention. 
C. After two days of intubation, the distention was partially improved and obscured by increasing fluid. 
Autopsy findings: Severe pseudomembranous fibrinopurulent enterocolitis with cardiovascular collapse. 


teria. Submucosal edema and hyperemia 

ae found. The muscularis usually ap- 

pears normal, but partial necrosis or in- 

lammation can occur (4, 24). Associated 

vascular occlusive changes are claimed by 

some (7, 22) and denied by others (4, 8). 
PRESENT CLINICAL STUDY 

As indicated, the purpose of this report 
is to describe the roentgen findings in 
pseudomembranous — enterocolitis. By 
recognizing this as a possibility in the 
liferential diagnosis, the radiologist may 
aid the clinician in the early institution of 
treatment which could conceivably be life- 
saving, 

As mentioned above, only two articles 
containing brief incidental comments con- 
ming roentgen appearances were found. 
Newman felt there were no characteristic 
ndings (17). Owen (18) described a case 
which, on a barium-enema examination, 
‘anum was questionably demonstrated 
lissecting beneath the membrane. 

Cases of proved pseudomembranous en- 
rocolitis were collected from Mt. Sinai, 
University of Minnesota, and Minneapolis 
veneral Hospitals from 1951 through 1959. 
Some 48 cases in all were found, but in only 





25 had radiographic examinations been 
done during the course of the illness. Only 
this latter group is included in the present 
study. 

It was of interest that the cases did not 
fall into any particular category or cate- 
gories. Fifteen were postoperative; 10 
were medical. Postoperative biliary sur- 
gery accounted for the largest single group- 
ing but paraplegia, epilepsy, diverticulitis, 
ovarian tumors, carcinomatosis, rheuma- 
toid arthritis, esophageal stricture, portal 
hypertension, carcinoma of the rectum, 
cecal abscess, prostatism, and decompensa- 
tion were all represented. It is thus ob- 
vious that no one basic etiologic agent can 
be incriminated. Stress is the only factor 
common to all. Sixteen of the 25 cases 
had been extensively treated with various 
antibiotics. Three patients survived and 
the diagnosis was based on clinical and 
laboratory findings rather than autopsy 
findings. At autopsy 1 of the cases 
showed gastric involvement. Wall infare- 
tions due to vascular occlusions were found 
only once. 

The striking radiographic findings were 
limited to the more severe cases. Since, 
of the 48 cases 


as mentioned above, 23 





Fig. 2. A 56-year-old woman was admitted with a 
history of fever, nausea, and vomiting, as well as right- 
lower-quadrant pain and massive diarrhea. She had 
been treated with large doses of penicillin. Blood 
cultures were positive for E. coli. Radiographic findings 
were those of massive jejunal distention with some gas 
beyond. Death ensued in shock. Pathologic find- 
ings: Pseudomembranous enterocolitis. 


were not examined radiographically, a sta- 
tistical analysis is not considered valid. 

In 17 of the 25 cases, roentgen findings 
suggesting incomplete or complete obstruc- 
tion were striking (Figs. 1-4). It is true 
that localized ileus can produce a picture 
of segmental distention which might be 
mistaken for an obstructive phenomenon 
requiring clinical differentiation. Some 
cases of enterocolitis present with a si- 
lent abdomen, as in the usual case of 
ileus, or with irregular intestinal sounds 
due to a to-and-fro motion associated 
with nonpurposeful contractions which 
might be categorized under the heading of 
dyskinetic ileus (14). In patients able to 
stand or assume a decubitus position, prom- 
inent air-fluid levels were found. Persist- 
ence of the distended loop or loops was a 
relatively constant finding. 
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The point which warrants emphasis was 
the unchanging character of the distention 
Unlike early localized ileus which [ate 
generalizes or clears, these localized dis- 
proportionate distentions persisted for days 
or until death (Fig. 1). Thus the excy. 
sion of obstruction by roentgen means was 
a real challenge. 





Fig. 3. A 59-year-old female had undergone a pat- 
hysterectomy four years previously for endometrial 
adenocarcinoma. She returned for removal of a mass 
anterior to the bladder. Intractable pain following op- 
eration required chordotomy. Later distention, chills 
fever, and nausea developed. Radiographs showed 
persistent small-intestinal distention in spite of intuba- 
tion. Autopsy findings: Ulcerative pseudomembranous 
enterocolitis. 


In one case there was an atypical ileus 
picture not unlike that seen in superior 
mesenteric artery thrombosis. One pre 
sented with a persistently dilated stomach 
and transverse colon. 

As might have been anticipated from the 
statistical preponderance of small-intestine 
involvement, the roentgen findings wert 
primarily limited to this area. 
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Fig.4. A 70-year-old woman was admitted in decompensation. She also had a pelvic 
mass, probably ovarian. Fecal vomiting, distention, and diarrhea developed. The 


‘al ileus composite scout film showed small-intestinal distention. Death occurred after complete 
' - cardiovascular collapse. Autopsy findings: Pseudomembranous enterocolitis; carci- 
superior noma of the transverse colon; purulent ovarian cyst. 


ne pre 
tomach f Admittedly, the diagnosis of pseudo- SUMMARY 

membranous enterocolitis was not made Twenty-five radiographed cases out of a 
rom the radiologically in the early cases but, with total of 48 proved cases of pseudomem- 
ntestine increasing awareness of the roentgen find- branous enterocolitis showed a prepon- 
35 wert § ligs in severe cases, the diagnosis has been derance of disproportionate segmental dis- 
‘Uggested with increasing accuracy. tention of the intestine. Because of the 
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persistence of this dilatation, the roentgen 
findings simulated obstruction, dyskinetic 
or localized adynamic ileus. 

Postoperative cases predominated nu- 
merically, but all varieties of medical and 
surgical problems were involved. Anti- 
biotics were incriminated in a large num- 
ber. Stress was common to all. 

The radiologist must be aware that 
severe pseudomembranous _ enterocolitis, 
and possibly severe forms of nonspecific 
gastroenteritis, may produce the picture 
described above. Early recognition may 
contribute to the early treatment, pre- 
venting shock and complete vascular col- 
lapse. 
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SUMMARIO IN INTERLINGUA 


Roentgeno-Constatationes in Sever Colitis Pseudomembranose 


Quaranta-octo demonstrate casos de 
colitis pseudomembranose esseva colligite 
dossiers de novem annos in tres 
Minneapolis. Le presente 


ab le 
hospitales de 


discussion de roentgeno-constatationes * 
basa super le 25 de ille casos in que 
studios habeva essite effectuate. 

Un majoritate del casos esseva p* 
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operatori, sed un extense varietate de 
conditiones pathologic es_ representate. 
Un grande numero de casos sequeva le uso 
de antibioticos. Un aspecto frappante 
esseva le disproportionate distention seg- 
mental del intestino tenue. Per contrasto 
con precoce ileus localisate (le qual se 
generalisa 0 se resolve subsequentemente), 


iste areas de distension persisteva sin 
alteration durante plure dies o mesmo 
usque al morte del patiente. 

Per recognoscer le signos de _ colitis 
pseudomembranose e per suggerer le cor- 
recte diagnose, le radiologo pote assecurar 
un tractamento precoce e contribuer assi 
al salvation del vita del patiente. 





Midgut 


Volvulus' 


R. PARKER ALLEN, M.D., DAVID R. AKERS, M.D., and CHARLES E. SHOPFNER, M_D. 


MONG THE conditions in pediatric 
AX\imedicine requiring emergency care, 
intestinal obstruction due to congenital 
defect is one of the most frequent. Atre- 
sias, stenoses, intestinal duplications, an- 
nular pancreas, and meconium ileus have 
received considerable attention in surgical, 
pediatric, and radiological literature. Vol- 
vulus of the midgut, even though it de- 
mands the greatest expedition in treat- 
ment, has less often been the subject of 
reports. There are excellent discussions 
in the textbooks of pediatric surgery 
(Gross, 7; Swenson, 12) and in several 
authoritative papers (Ladd, 8; McIntosh, 9; 
Gardner, 6; Dott,4; Del Junco, 3), but the 
clinical and radiological pictures, and 
especially the potentially disastrous nature 
of this condition, are not as widely recog- 
nized as they must be if results are to be 
improved. In the present paper the es- 
sentials of the developmental background 
will be reviewed, and the clinical and radio- 
graphic findings in 36 cases seen at the 
Denver Children’s Hospital during the last 
fifteen years will be reported. Cases of 
chronic partial duodenal obstruction from 
bands associated with malrotation and 
possible intermittent volvulus are not 
included. 


PATHOLOGIC ANATOMY 


The midgut is that part of the intestine 
supplied by the superior mesenteric vessels. 
It extends from the distal duodenum to the 
mid-transverse colon. Midgut volvulus 
occurs as a result of malfixation of the colon 
and of the base of the small bowel mesen- 
tery. The colon and small bowel are then 
free to swivel on the superior mesenteric 
axis; when they twist far enough, the 
bowel becomes obstructed. With further 
tightening, vascular obstruction and in- 
farction may occur. 


1 From the Radiological (R. P. A.; C. E. 
Colo. Presented at the Forty-fifth Annual Meeting of 
Nov. 15-20, 1949. 


S.) and Surgical (D. R. A.) Services, Children’s Hospital, Denver, 


The developmental basis for malrotatioy 
and malfixation of the midgut was firy 
described by Mall in 1898. In 1923 Dot, 
(4) applied this knowledge to the clinica] 
problem of volvulus and _ intestinal ob. 
struction. Gross (7) and Swenson (12) 
give excellent reviews of the development 
of the malformation. Basically, early in 
embryonic life the gut is a straight tube 
with a flat dorsal mesentery (Fig. 1, A), 
As it outgrows the abdominal cavity, it 
bulges anteriorly into the fetal umbilicus, 
At eight weeks it has made a single loop, 
turning about 90° counterclockwise. Ina 
few more weeks it returns into the abdomen 
and rotates counterclockwise again until it 
has turned about 180°. The area of the 
duodenojejunal juncture goes to the left of 
the midline behind the mesenteric vessels, 
while the cecum rotates around to the right 
and finally descends into the right lower 
quadrant. The mesentery becomes fixed 
from the ligament of Treitz to the nght 
lower quadrant, and the colon attains its 
normal attachments (Fig. 1, B). Beattie(1 
classified the maldevelopmental conditions 
according to the stage at which the defect 
occurred. Thus, omphalocele results from 
failure of regression of the bowel out oi 
the umbilicus in the first stage. Malrota- 
tion, duodenal bands, internal hernia, 
and reversed rotation are due to failure 
in the second stage of intra-abdominal 
rotation, while volvulus, retrocecal appet- 
dix, and mobile cecum are caused by mal- 
fixation in the last stage. 

With lack of fixation of the cecum in the 
right lower quadrant and with the entire 
small bowel hanging from a narrow axis 
of superior mesenteric vessels, any peri- 
staltic activity can start a rotation about 
this axis. The twist is usually clockwise 
although rarely it may be counterclockwise 
It may occur intermittently or, oct 
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Fig. 1. Plastic models of the gut. A. 


MipGuT VOLvuLus 








Breed rent f Mremteny 


Show by block hue 


Primitive gut looping into the umbilicus with the superior mesenteric 


vessels in the center of the loop and the oblique lines showing the boundaries of the midgut. 


B. The normal long base of the small bowel mesentery with the vessels spread out from cecum up to the liga- 
ment of Treitz. The broad root of the mesentery is shown by the biack line. 

C. Vessels serving as an axis, with the bowel looped around them and the colon incompletely rotated, ready for 
volvulus to occur (which can be accomplished on the model by lifting the ‘‘clover leaf’? and turning it on the 





vessel axis in a clockwise direction). 


TABLE I: CLINICAL OBSERVATIONS IN 36 CASES OF MiIpGUT VOLVULUS 


























Age Symptoms Physical Findings Bleeding 
1-3 days 11 Vomiting 34 Distention 15 Vomiting or rectally 9 
3days-2 wk. 13 Bleeding, oral t Pallor 4 Intraperitoneally 5 
2 wk-2 mo. 6 Bleeding, rectal 5 Pyloric waves’ 6 
Over 2 mo 5 Constipation 9 Dehydration § 
Fever 4 
Admission Diagnosis Blood Count Therapy Deaths 
Bowel obstruction 16 Leukocytosis 17 Operated No operation 3 
Feeding problem 4 Anemia 4 Not needing resection 23 Operated, not reduced 3 
Erythroblastosis fetalis (Ladd procedure 11) Operated, resected 2 
(Rh) d (No fixation ) Operated, infarcted, 
Pyloric stenosis 3 (‘‘Pexy”’ 9) no resection 3 
Infarcted and resected 4 
Infarcted, hopeless 
Not operated (autopsy) 3 


started, may continue until obstruction 
oeurs. Although the abnormality is al- 
ways the result of simple twisting, it may 
simulate a mesenteric hernia when viewed 
through a small surgical incision. Some 
torsion is doubtless possible without de- 
fangement of function, but usually the 
sharp angulation formed at the juncture of 
the fixed third portion of the duodenum 
and the rotating midgut results in partial, 
then complete obstruction. With further 


tuning, and sometimes before complete 
upper obstruction occurs, the colon be- 
comes blocked at the lower end. 








The vascular supply—the venous supply 
first, because of lower pressure—may be- 
come compromised or completely ob- 
structed, depending upon the tightness of 
the volvulus, with resulting infarction. 
Bleeding and ileus may thus result without 
mechanical obstruction. It is apparent 
then that high obstruction, low obstruction, 
hemorrhage (both intraluminal and extra- 
luminal), peritonitis, and ileus may oc- 
cur either separately or in combination 
and that the presenting clinical features 
and roentgenologic picture will vary ac- 
cordingly. 









Fig.2. Duodenal obstruction in male, age 7 weeks. 
grossly distended. No masses. Hemoglobin, 11 gm. 
Gut viable. Ladd operation followed by recovery. 































led to performance of a gastrointestinal series. 
Recovery after modified Ladd operation. 

Fig. 4. 
tent vomiting of bile since birth. 
1 1/2 turns was reduced. 


SUMMARY OF RADIOGRAPHIC FEATURES IN 
30 Cases OF MipGuT VOLVULUS 


TABLE II: 


Abdom- Upper Gastro- Bar- 








inal intestinal ium 
Film Study Enema 
Duodenal obstruction 
Complete 3 2 
Partial 9 9 
Lower small bowel 
obstruction 7 1 
Malrotation 8 
Peritoneal fluid in ab- 
sence of any ob- 
struction 5 
Meconium peritonitis 1 





CLINICAL PICTURE 

Pertinent findings from this series of 36 
cases are given in Table I. For two-thirds 
of the patients the age was less than two 
weeks, but the onset of symptoms usually 
dates from a day or two after birth. Half 
of those over two weeks were less than two 
months old. Persistent vomiting of bile- 
stained fluid was the outstanding symptom, 
seen in all but 1 case. ‘‘Constipation”’ 
was a common complaint, especially in the 
children with a later onset. Blood was 
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Fig. 3. Partial duodenal obstruction shown by gastrointestinal series in female, age 5 days. 
days, an imperforate anus was repaired through a perineal approach. 
Hemoglobin, 19 gm. 


Duodenal obstruction, malrotation demonstrated by barium enema. 
Abdomen distended and showing peristaltic waves. 
The gut was edematous and dusky, but viable. 
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Increasing vomiting for one week. Abdomen soft and not 
Operation showed volvulus with three complete tums. 


At the age of two 
Persistent vomiting of bile and distention 
At operation a 3/4-turn volvulus was found. 


Male, age 17 days. _Intermit- 
At operation a volvulus of 
Ladd operation. Recovery. 


present to a significant degree in the vom- 
itus of 4 and was observed in the stools of 
5 others. Physical examination showed 
abdominal distention in almost half of the 
series, while pallor, peristaltic waves, and 
dehydration were less frequent. The ad- 
mitting diagnosis was unspecified small- 
bowel obstruction in about 50 per cent, 
while pyloric stenosis, feeding problem, and 
erythroblastosis fetalis were also named. 
Leukocytosis occured in only half of the 
‘ases. Anemia was found in those with 
severe blood loss from gut infarction but 
was not present initially in all of these. 


RADIOLOGIC FINDINGS 
X-ray examination was done in 30 of the 
36 cases. The findings are shown in Table 
II. In most instances the examination 
consisted of abdominal scout films only. 
Duodenal obstruction was the most 
common finding, being present to a demot- 
strable degree in 23 of the 30 cases. It 
was complete in 5 instances, and sevett 
enough to produce a diagnostic gas pattem 
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MipGuT VOLVULUS 


Fig. 5. Duodenal obstruction, free fluid, and colon malrotation, in female, age 36 
hours. Case with recovery despite gut infarction. Vomiting of bile since birth. Abdo- 
men grossly distended, and fluid demonstrated on the scout film. Hemoglobin, 13 gm. 
At operation a volvulus of 11/2 turns was found. Gut appeared infarcted, but, with 
reduction, circulation returned to each end. About 15 cm. of nonviable gut was re- 
moved from the midportion, and six days later an additional 10 cm. had to be resected. 
After nutritional difficulty for several weeks the patient recovered. 
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but | Fig.6. Fluid distention of abdomen, in male, age 1 day. Admission because of sudden development of pallor. 
Hemolytic process suspected because of icterus and petechiae. Abdomen showed bulging, fluid distention, and 
blue discoloration. Hemoglobin, 5.8 gm. At operation there was a volvulus of 21/2turns. Almost the entire 
midgut was infarcted and nonviable. Resection and anastomosis of jejunum to cecum was followed by starvation 
over a period of thirty days. Death. 
, Fig 7. Duodenal obstruction, free fluid, infarction with external and internal bleeding in male, age 2 days. 

‘the Bright blood passed per rectum on first day and vomited on second day, followed by vomiting of bile. Abdomen 

moderately distended with fluid. At operation, 1 1/2-turn volvulus reduced. Mesentery and gut edematous 

able and congested, but viable. Duodenopexy and colocecopexy done. Recovery. 

tion Fig. 8. _ Prenatal volvulus with meconium peritonitis in male, age 1 day. Air-filled, walled-off ‘‘cystie peri- 

: pees with a pr orly visible calcium wall and with small-bowel obstruction. Vomiting of bile since birth. Obste- 

y. trictan noted abdominal distention at delivery. Operation revealed a meconium-filled cavity with dense adhesions 

nost “roughout. Partial resection and anastomosis. Death. Matted, unreduced volvulus found at autopsy. 

1011- 
in ( - ° od r Pe i wit Ona ° 

It nm. Definite partial duodenal obstruc- Figures 2-5 and 7. Evidence of lower 
vere § “on to a barium meal was revealed in 9 small-bowel obstruction was present on the 
tern 


more. Representative cases are shown in scout films of 7 patients and was demon- 
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strated by a barium meal examination in 1. 
A barium enema study was done in 8 
cases, showing definite malrotation in all 
(as in Figs. 4 and 5). In five cases free 
peritoneal fluid without much evidence of 
bowel obstruction was apparent on scout 
films (Figs. 5-7). In some cases it was the 
association of the relatively benign ap- 
pearing gasless abdomen with the clinical 
abdominal distention (as in Fig. 7) that 
gave the clue to intraperitoneal and intra- 
luminal hemorrhage. There was 1 case 
(Fig. 8) of obvious meconium peritonitis 
with prenatal volvulus and rupture. At 
autopsy meconium ileus was also found. 
The case was radiographically indistin- 
guishable from meconium peritonitis with- 
out volvulus. The combination of me- 
conium peritonitis, meconium ileus, and 
volvulus has been noted previously (Sin- 
clair, 10). Scout films of the abdomen 
were entirely normal in 3 of the 9 patients 
in whom partial duodenal obstruction was 
demonstrated by barium study, and normal 
gas patterns were seen in others at fluor- 
oscopy before complete gastrointestinal 
studies were made. Scout films cannot be 
relied upon to demonstrate minor degrees 
of upper intestinal obstruction, and con- 
trast studies must be performed. 

In summary, the most common radio- 
graphic finding in midgut volvulus is 
complete or partial duodenal obstruction. 
This is demonstrated by the gas pattern 
on the scout film or by upper gastrointesti- 
nal contrast study. Colon malrotation 
shown by barium enema is a constant 
finding. The diagnosis is not excluded by 
normal scout films. A fluid-filled abdomen 
is highly suspicious and adds greatly to 
the evidence indicating the need for im- 
mediate surgery. 


TREATMENT 


Immediate surgical reduction is the only 
acceptable treatment of midgut volvulus 
in our opinion. There is a moment at 


which the involved intestine becomes no 
longer viable, and circulatory insufficiency 
must be relieved before that time arrives. 
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A generous incision must be made so that 
the exact status of the obstruction can hy 
seen and reduction accomplished. Three 
of our patients died because the volvulys 
was not recognized through a small open- 
ing. 

In addition to reduction, some maneuver 
to prevent recurrence is necessary. The 
classical Ladd operation, consisting of 
duodenal dissection and derotation to less 
than normal so that the small intestine 
lies in the right abdomen and the colon 
on the left, was done in 11 of these cases, 
Because adhesive intestinal obstruction 
has sometimes developed following the 
Ladd operation, a corrective procedure in 
which the root of the mesentery has been 
dissected and broadened so that it, along 
with the duodenum, terminal ileum, and 
cecum, are fixed to approximately their 
normal positions has more recently been 
performed (9 cases). 


IMPORTANCE OF BLEEDING 


Since bowel infarction is usually the 
deciding factor in survival, bleeding is an 
important sign, though this has not 
received enough emphasis in previous re- 
ports. In 9 of our 36 cases blood was found 
either in the vomitus or stool. Roentgen 
rays demonstrated hemorrhage in the 
peritoneal cavity in 5 patients. The radi- 
ologist may be the first to see this ominous 
sign, either on the film or directly, during 
his gastrointestinal examination. 


SUMMARY 


Two-thirds of a series of 36 patients 
survived midgut volvulus because the 
condition was recognized and treated early 
enough. One-third died from gut i 
farction. In order to prevent deaths 
from this condition, a high degree of sus 
picion must be entertained. Any infant 
who appears normal at birth, taking 
feedings and passing stools, and thet 
begins to vomit bile and show signs of 
distress should be examined for midgut 
volvulus. Blood in vomitus or stools 
raises the suspicion much higher and indi- 
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cates extreme urgency. X-ray studies 
made without delay can give the surgeon 
roof of the nature of the condition. 
Children’s Hospital 
Nineteenth Ave. at Downing 
Denver 18, Colo. 
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SUMMARIO IN INTERLINGUA 
Volvulo del Intestino Medie 


Es discutite le constatationes clinic e 
radiographic in 36 casos de volvulo del 
intestino medie, vidite al Hospital pro 
Infantes a Denver in le curso del passate 
dece-cinque annos. Le roentgeno-consta- 
tation le plus commun es_ obstruction 
complete o partial de duodeno. Isto es 
demonstrabile in le pellicula exploratori o 
studios a contrasto in le area gastroin- 
testinal superior. Tamen, normalitate del 
pellicula exploratori non exclude le diag- 
nose. Malrotation del colon esseva de- 
monstrate in omne le casos in que exa- 
mines a clyster de barium esseva effectuate. 
Un abdomine plenate de liquido justifica 
um alte grado de suspicion e reinfortia 
grandemente le indicationes pro un inter- 
vention chirurgic immediate. 


Duo tertios del patientes in le presente 
serie superviveva gratias al precoce recog- 
nition e al prompte tractamento de vol- 
vulo del intestino medie. Un tertio mo- 
riva de infarcimento intestinal. Pro pre- 
venir mortes ab iste condition un alte 
grado de suspicion debe esser mantenite. 
Omne infante qui pare esser normal al 
nascentia, qui accepta nutrimento e vacua 
feces, e qui postea comencia vomir bile e 
exhibi signos de angustia deberea esser 
examinate pro volvulo de intestino medie. 
Sanguine in vomito e feces promove le 
suspicion e indica que le situation es ex- 
trememente urgente. Studios roentgeno- 
graphic, effectuate sin retardo, pote fornir 
al chirurgo un prova del natura del condi- 
tion. 








Intravenous Cholangiography in the Differential 
Diagnosis of Acute Cholecystitis 


HENRY C. JOHNSON, JH., M.D., JOHN R. McLAREN, M.D., and H. STEPHEN WEENS, M_D, 


NTRAVENOUS cholangiography with iodi- 
} pian (Cholografin) has found wide- 
spread application in the recognition of a 
variety of chronic biliary tract disorders 
(1). Preliminary observations in the writ- 
ers’ department (2), as well as limited 
experience of others (3, +), have suggested 
the added possibility of using this proce- 
dure in the recognition of acute cholecysti- 
tis. No report has been published, how- 
ever, to document the value of this method 
in a large series of patients. 

The present paper will describe our 
experience with emergency intravenous 
cholangiography in approximately 220 pa- 
tients seen with acute abdominal signs 
and symptoms. This group includes 69 
patients with proved acute cholecystitis. 

The accurate preoperative diagnosis of 
acute cholecystitis remains an urgent and 
often difficult clinical problem. Of par- 
ticular importance is the need to distinguish 
this disease from acute disorders of the 
abdomen and thorax which are of a non- 
surgical nature. Acute pancreatiiis, for 
example, may present symptoms and 
physical findings resembling cholecystitis. 
Even the serum amylase values may not 
allow differentiation. In pancreatitis, con- 
servative therapy has resulted in lower 
morbidity and mortality rates. Because 
of the danger of gangrene and perforation 
in acute cholecystitis, many surgeons, 
including those at our own institution, 
are in favor of early cholecystectomy. 
Conceivably there would be more uniform 
agreement as to optimal therapeutic man- 
agement if acute cholecystitis could be 
diagnosed with greater accuracy. 

It is commonly accepted that cystic duct 
obstruction of calculous or inflammatory 
nature is an essential feature of acute chole- 


cystitis. On the basis of that premise, it 
should prove impossible to opacify the 
gallbladder in the presence of this disease 
On the other hand, in acute abdominal 
illnesses other than cholecystitis the ab- 
sence of cystic duct obstruction should 
allow gallbladder visualization, provided 
hepatic excretion of intravenously ad. 
ministered iodipamide is adequate. 

Demonstration of the presence or ab- 
sence of cystic duct obstruction was there- 
fore the objective of this study. Our 
experience to date indicates that, once 
opacification of any segment of the biliary 
duct system is accomplished, ensuing 
roentgenograms will allow direct demonr- 
stration of this phenomenon. 


TECHNIC OF EXAMINATION 


In the vast majority of instances the 
procedure was performed in this group oi 
acutely ill patients without preliminary 
preparation. During the first two years 
of study the sodium salt of iodipamide was 
employed. Subsequently, 20 c.c. of 82 
per cent iodipamide methylglucamine was 
utilized. The prevalence of minor side- 
reactions approximated that reported else- 
where. No serious reactions and no deaths 
were attributed to the contrast agent. 

Roentgenograms in the prone, left ar- 
terior oblique position with Potter-Bucky 
diaphragm were made before and tet, 
twenty, thirty, and sixty minutes after 
injection. Findings on these roentgeno- 
grams determined the need for subsequent 
films. If biliary duct opacification oc 
curred, hourly roentgenograms were 0b- 
tained until the gallbladder opacified, of 
for at least two hours. Specific indications 
for delayed four-hour roentgenograms will 
be subsequently discussed. 


From the Department of Radiology, Emory University School of Medicine and Grady Memorial Hospital, 
Atlanta, Ga 
Ill., Nov 


15-20, 1959 


790 


Presented at the Forty-fifth Annual Mecting of the Radiological Society of North America, Chicag®, 














Du 
Oct. | 


giogré 
sible, 
tient 
symp 
physi 
In th 


*In 
strating 
tIn 
gallblad 
** Pg 


effort 
raphy 
panere 
that t 
creati 
that i 
acute 
cholec 
emerg 
in app 
course 
of su 
findin; 
a final 
the pe 
sequer 
three, 
after ¢ 








tis’ 


ab- 
lere- 
Our 
onice 
jary 
uing 


the 
p of 
ary 
ears 
was 

a 
was 
ide- 
|se- 
aths 


ions 
will 


vital, 








METHOD OF PATIENT SELECTION 


During the four-year period terminating 
Oct. 1, 1959, emergency intravenous cholan- 
siography was performed, whenever fea- 

ible, on all patients admitted to the outpa- 
rent and inpatient departments with acute 
symptoms suggesting to the attending 
phy sician a diagnosis of acute cholecystitis. 
In the initial phase of the study, a similar 





Biliary Duct 


—_, 
Px 60% 


Non-filling of Ducts in 40% 
(No Diagnosis Possible) 


Fig. 1. 
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Diagrammatic presentation of results in 2 
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illness subsided on conservative manage- 
ment without a conclusive diagnosis, oral 
cholecystography was performed. 

For the present analysis, the following 
criteria were established for a diagnosis 
of acute cholecystitis: 


1. To insure that the patient was in 
the acute phase of the disease at the time 
of cholangiography, he must have been 







Gallbladder 
Visualization 


din O% 


g Cholecystitis* 









Gallbladder 
Visualization 


jin 100% 


Miscellaneous 
Non-Cholecystic 
y Diseases ft 
gj 
220 patients. 


*In acute cholecystitis opacification of biliary ducts was never followed by gallbladder visualization, demon- 


strating the presence of cystic duct obstruction. 


tIn patients with acute disease other than cholecystitis, opacification of biliary ducts was always followed by 
gallbladder visualization, demonstrating the absence of cystic duct obstruction. 
** Patients in whom only the gallbladder opacified are included. 


effort was made to perform cholangiog- 
raphy in patients with suspected acute 
pancreatitis, but it soon became apparent 
that the cholangiographic pattern in pan- 
creatitis did not vary significantly from 
that in the large miscellaneous group of 
acute diseases which clinically simulated 
cholecystitis (5). With the findings of 
emergency cholangiography documented 
i approximately 220 patients, the hospital 
course, laboratory and clinical data, results 
of surgical exploration, and pathologic 


findings were followed in each case. If 
afinal diagnosis was not established during 
the period of initial observation, the sub- 
sequent outpatient record was examined 
three, six, and if necessary twelve monthis 
after discharge. 


In patients whose acute 


referred sufficiently early to permit the 
procedure during the first seven days of 
acute illness. Actually in the large ma- 
jority of proved cases the cholangiogram 
was obtained within seventy-two hours of 
onset of symptoms. Patients who had 
been ill longer than seven days were arbi- 
trarily excluded. 

2. Unequivocal proof of acute chole- 
cystitis must have been obtained by the 
Department of Pathology on histologic 
examination of the gallbladder obtained at 
cholecystectomy or necropsy. The only 
exceptions were 3 patients in whom the 
gangrenous nature of the gallbladder neces 
sitated cholecystostomy only. 

These rigid criteria are justified in order 
to assure the validity of correlation be 
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tween cholangiographic findings and path 
ologic diagnosis. Sixty-nine consecutive 
patients meeting these requirements com 
prise the basis for this report. 


RESULTS 
A diagrammatic presentation of our 
findings is recorded in Figure 1. Up to 


PATTERN | 
OPACIFICATION OF BILIARY 


DUCTS AND GALLBLADDER 


PATTERN IA 
DELAYED VISUALIZATION OF 


GALLBLADDER ONLY 


PATTERN [1 
OPACIFICATION OF BILIARY 
DUCTS, FAILURE OF ENSUING 


GALLBLADDER OPACIFICATION 





Fig. 2 


the present time, as stated above, approxi- 
mately 220 patients with acute symptoms 
referred to the abdomen have been exam- 
ined with this radiographic procedure. 


Patterns of Excretion 

Three basic patterns of excretion were 
encountered (Fig. 2). 

PatternI. Opacification of Biliary Ducts 
and Gallbladder: When biliary duct opaci 
fication was obtained in acute clinical 
disorders other than acute cholecystitis 
(ducts opacified in approximately two 














May 19 





thirds of this group) visualization of t), 
gallbladder invariably followed. On th: 
other hand, the duct system Opacified jy 
17 per cent of patients with acute chok 
cystitis, and in none of these was the gall 
bladder visualized (Table I). Gallbladde; 
opacification therefore reliably excluded 
the existence of acute cholecystitis in this 


es 


CYSTIC DUCT OBSTRUCTION AND 


ACUTE CHOLECYSTITIS EXCLUDED 


BSERY RARE “ 
x 
\ 
=) N TH R 
22¢ , 
\? THIS PATTERN, REFLECTING 
DIMINISHED HEPATIC EXCRETION, 
ALLOWS NO DIAGNOSTIC 
CONCLUSIONS 
Vv, CYSTIC DUCT OBSTRUCTION 


AND / OR PATHOLOGIC GALL- 


BLADDER FUNCTION ? ? 


Three basic excretion patterns of intravenous cholangiography. 


series of patients. These findings lend 
support to the concept that cystic duct 
obstruction is an essential feature of this 
disease. 

We have as yet encountered no instance 
of gallbladder visualization with iodipam- 
ide in a patient with proved acute chole 
cystitis. Since initial publication and & 
hibition of our preliminary results (5, 
6), however, we have received commumica- 
tions regarding 6 patients believed to have 
displayed gallbladder opacification in the 
presence of acute cholecystitis. In each 
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Ta3LE I: EXCRETION PATTERNS TABULATED FOR FIRST 
7a THREE YEARS OF STUDY 
=, Acute Non-Cholecystic 
_ Area , Cholecystitis Acute Diseases 
Visualized (%) ”) 


allbladder and duct 

system 

Duct system only ; 
visualization of 


iucts or gallbladder 


0 65 
47 0 





AQ ? 
oe ov 


instance, examination of the cholangio- 
crams and histologic slides failed to docu- 
ment such an occurrence. Similarly, 1 
sich case reported in the recent literature 
was accorded a clinical diagnosis of acute 
holecystitis but lacked either surgical or 
sathological corroboration (3). Certainly, 
on theoretical grounds alone, one must as- 
sume that varying degrees of cystic duct 
obstruction exist and that the gallbladder 
may on occasion opacify even in the 
presence of acute cholecystitis. Our expe- 
rience thus far suggests that such an occur- 
rence will be encountered only rarely. 

Pattern IA. Delayed Visualization of 
allbladder Only: In an occasional patient 
no duct visualization occurred but films 
obtained from two to twenty-four hours 
later demonstrated gallbladder opacifica- 
tion. This pattern may occur when the 
examination is technically unsatisfactory 

tr when good gallbladder function is 
present despite hepatic excretion of the 
contrast medium in low concentration. 
rhis pattern is of the same significance as 
Pattern I, indicating the absence of cystic 
duct obstruction. 

Pattern IT. Opacification of Biliary Ducts 
Without Ensuing Gallbladder Visualization: 
this pattern of excretion, confirming 
cystic duct obstruction, proved specific for 
acute cholecystitis in our series of patients. 
Uf the 69 proved instances of the disease, 47 
per cent exhibited this cholangiographic 
pattern of excretion. In the remaining 


33 per cent neither the duct system nor 
gallbladder opacified and thus no diagnostic 
information was obtained. 

The absence of false positive and false 
uegative cholangiographic diagnoses of 
acute cholecystitis is noteworthy. 
may be attributed to the 


This 
following of 
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rigid criteria in obtaining delayed roent- 
genograms for as long as four hours when 
duct opacification occurred. 
-arenthetically, intravenous cholangiog- 
raphy performed on chronically ill patients 
during this same period of time disclosed 
4 patients whose cholangiographic pattern 


was that of cystic duct obstruction. None 
of these 4 patients, however, had acute 
cholecystitis or other acute abdominal 
disease, and, in all, elective surgery con- 
firmed the radiographic findings by demon- 
Strating either chronic calculous obstruc- 
tion of the cystic duct with hydrops of the 
gallbladder or complete fibrous obliteration 
of the gallbladder. This experience differs 
from that of observers who have reported 
occasionally encountering findings of 
“cystic duct obstruction”’ in patients subse- 
quently proved at surgery to have a normal 
gallbladder (1). Again we believe that ad- 
herence to specific indications for four-hour 
delayed roentgenograms before making a 
diagnosis of cystic duct obstruction may 
largely eliminate such errors. 

Pattern III. No Opacification of Ducts 
or Gallbladder: The absence of any con- 
trast visualization in approximately +0 
per cent of this series of acutely ill patients 
was not anticipated and considerably 
exceeded the incidence of chronic hepatic 
disease which would be predicted in a 
group of 220 random patients. It is to 
be emphasized that the majority of our 
patients were dehydrated, and emergency 
cholangiography was usually performed 
before intravenous replacement of fluid and 
electrolytes had been accomplished. 
Transient alteration of liver function is 
apparently the mechanism of nonvisua’’ 
zation in these patients. 

The occurrence of this cholangiographic 
pattern, allowing no conclusion as to the 
presence or absence of cystic duct obstrue- 
tion, therefore afforded no diagnostic 
information of clinical value. 

Pattern IITA. Delayed Concentration of 
Medium by the Right Colon but Not by 
Gallbladder at Eighteen to Twenty-four 
Hlours: In occasional patients, although 
the initial study showed no opacification 








HENRY C. JOHNSON, JR., 








20 minutes 





Fig. 3 


the examination to four hours. 


of the ducts or gallbladder, delayed ab- 
dominal roentgenograms disclosed signifi- 
cant concentration of the contrast ma- 
terial by the right colon. Although the 
hepatic excretion of the medium in these 
patients was not sufficiently concentrated 
to allow visualization of the bile ducts, 
one would expect concentration by a 
normally functioning gallbladder as readily 
as by the right colon. Unfortunately, 
delayed abdominal roentgenograms were 
not obtained until the latter portion 
of this study and the number of observa- 
tions involved is too small to allow signifi- 
cant conclusions. It may be noteworthy, 
however, that in each of the 9 patients 
showing this pattern, in whom a definite 
diagnosis could later be established, sig- 
nificant gallbladder disease was present 
either cystic duct obstruction with acute 
cholecystitis or chronic cholecystitis with 
a non-functioning gallbladder. Further 
observations are believed warranted to 
establish the clinical usefulness of this 
finding. 
Pitfalls in Emergency 
Cholangiography 

In our experience the greatest potential 
source of error lies in concluding that 
cystic duct obstruction is present when 


roentgenograms have been obtained for 
only one to two hours after injection. 
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2 hours 


Value of the four-hour delayed roentgenogram. 
At twenty minutes the common bile duct was opacified but in poor concentration. 
border of the right renal shadow was well demonstrated but there was no opacification of gallbladder. 
hours faint opacification of the gallbladder is evident just lateral to the kidney, 
This patient had acute lobar pneumonia, no biliary disease. 
resulted in a false positive diagnosis of cystic duct obstruction. 





4 hours 









At two hours the laters! 
At four 
between the 11th and 12th ribs 
Termination of the study at two hours would have 

Poor duct opacification necessitated prolonging 











When duct opacification occurs in excellent 
concentration on early films, a diagnosis 
of cystic duct obstruction is warranted if 
technically adequate radiographs fail t 
show gallbladder opacification within tw: 
hours. If, however, the initial duct opaci- 
fication is of less than excellent density, or 
if the subsequent roentgenograms are oi 
unsatisfactory quality, additional delayed 
films are essential. A four-hour post- 
injection film has been found adequate 
for this purpose. When in doubt, a diag. 
nosis of cystic duct obstruction should } 
deferred until a four-hour yng ty 0} 
good quality has been viewed (Fig. 

The possibility of a false negative ai 
giographic diagnosis must be avoided in 
patients with acute cholecystitis which i: 
subsiding. The very fact that many pe 
tients with acute cholecystitis recover 
with conservative management suggests 
that cystic duct obstruction may be re 
lieved spontaneously. Cholangiography 
at such a time would suggest absence 0 
acute cholecystitis (no cystic duct ob- 
struction). In such an event, evidence of 
subsidence or disappearance of clinical 
signs should be apparent. 






INTRAVENOUS CHOLANGIOGRAPHY IN ACUTE 
NON-CHOLECYSTIC DISEASE 

During this four-year study the mos 

frequent situation in which decisive clinical 
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information was obtained from the emer- 
gency intravenous cholangiogram involved 
those patients whose acute clinical illness 
suggested a diagnosis of acute cholecystitis 
to the attending physician but in whom the 
cholangiogram refuted this diagnosis. In 
many such instances, unnecessary ab- 
dominal exploration was prevented and 
clinical attention was directed to the true 
source of symptoms. 
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HEPATIC UPTAKE OF RADIOACTIVE IODI- 
PAMIDE IN THE ACUTELY ILL PATIENT 


The fact that the biliary system failed 
to opacify in 40 per cent of the patients 
examined was of much concern. In the 
hope of developing a test which would 
screen these patients from those in whom 
the test yielded information, we initiated 
a study in which a small preliminary dose 
of radioactive iodipamide was adminis- 
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Fig. 4. 


Diagrams of basic hepatic uptake curves with relationship to liver function and 


frequency of opacification of biliary system. 


The following conditions were repre- 
sented in this group: 
Acute pancreatitis 
Acute appendicitis 
Perforated peptic ulcer 
Pneumonia 
Right upper lobe 
Right lower lobe 
Dissecting aortic aneurysm 
Pleurodynia 
Right ureteral calculus 
Simple gastroenteritis 
Acute alcoholic gastritis 
The frequency with which emergency 
cholangiography has resulted in decisive 
information in patients with inconclusive 
clinical findings has been impressive. In 
our institution, surgery is rarely performed 
at the present time for suspected acute 
cholecystitis without the benefit of a prior 
emergency intravenous cholangiogram. 





tered. It had previously been shown 
(7, 8) that this compound could be used to 
evaluate liver function. Patients sched- 
uled for intravenous cholangiograms were 
taken first to the radioisotope laboratory 
and approximately 1.5 ml. of iodipamide 
containing approximately 15 ye of radio- 
activity was administered intravenously. 
Hepatic function was evaluated by moni- 
toring the liver with a scintillation detec- 
tor and recording the result through a 
count rate meter and chart recorder. 
Monitoring was usually completed in ten 
minutes. Intravenous cholangiography 
was then performed. 

The results in 27 patients so studied are 
shown in Figure 4. The top line of this 
figure shows tiie three basic patterns. 
In these diagrams the tracing is started at 
the right hand edge and continues along 
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at a baseline level. Following the injec- 
tion there was a sharp rise of radioactivity, 
which soon reached equilibrium levels. 
The slope of the curve to the left of this 
point is important. 

The first column includes a group of 
patients in whom there was a definite 
decrease in radioactivity. Patients with 
this type of curve have been shown to 
have decreased liver function. Eight such 
patients were included in this group and, 
of these, only 1 revealed opacification of 
the biliary tree on subsequent intravenous 
cholangiography. 

Cases in which the amount of concen- 
tration was minimal are shown in the sec- 
ond column. In only 3 of 8 patients in 
this group did biliary opacification occur. 
The earlier studies which correlated this 
particular test with liver function indicated 
that the patients in this group have some 
derangement of liver function, although 
not quantitatively as severe as those in 
column 1. It is most probable that techni- 
cal factors resulting in the best possible 
films would be quite important in deter- 
mining whether or not visualization oc- 
curred in the middle group. 

Column 3 represents those patients in 
whom liver function is adequate. In 
only 1 of 11 patients in this group did the 
biliary system fail to opacify. 

The Chi square value for this distribu- 
tion is 12.3 which is highly significant. 

While the number of cases in this series 
is not sufficiently large to determine a 
definite confidence limit below which one 
would refuse to perform intravenous cho- 
langiography, the present results are sta- 
tistically significant. There is little prob- 
ability of obtaining opacification on 
intravenous cholangiography in a patient 
with an abnormal hepatic uptake of radio- 
active iodipamide. 


SUMMARY AND CONCLUSIONS 


1. Emergency intravenous cholangiog- 
raphy was performed in approximately 
220) patients with acute illnesses clinically 
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suggesting acute cholecystitis,  Syp. 
sequent data documented this latter diag. 
nosis in 69 patients. 

2. The procedure proved a reliable 
rapid, and safe method of establishing the 
presence or absence of cystic duct obstruc. 
tion. On this basis a suspected clinical 
diagnosis of acute cholecystitis could he 
confirmed or excluded. 

3. False positive and false negative 
cholangiographic diagnoses of acute chole- 
cystitis were not encountered, emphasizing 
the importance of a four-hour delayed 
roentgenogram. 

4. Studies of the hepatic uptake of 
radioactive iodipamide frequently demon- 
strated impaired liver function in the 
acutely ill patient. This procedure may 
prove useful in selecting patients suitable 
for emergency intravenous cholangiogra- 
phy. 


Emory University School of Medicine 
Atlanta, Georgia 
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SUMMARIO IN INTERLINGUA 


Cholangiographia Intravenose in le Diagnose Differential de Cholecystitis Acute 


Cholangiographia intravenose de ur- 
zentia esseva effectuate in approximative- 
mente 220 patientes con maladias acute 
que suggereva clinicamente le presentia de 
cholecystitis acute. Datos subsequente 
confirmava iste diagnose in 69 del casos. 

Le methodo es fidel, rapide, e innocente 
in establir le presentia o absentia de un 
obstruction cystic del ductos. Super iste 
base, le suspicite diagnose clinic de chole- 
cystitis acute pote esser confirmate o 
excludite. 

Esseva constatate que le plus impor- 
tante fonte de errores potential consisteva 
in concluder que un obstruction cystic 
esseva presente quando roentgenogrammas 
habeva essite effectuate pro solmente un o 
¢s sublineate 





le importantia de un pellicula de quatro 
horas de bon qualitate. Le valor de un 
tal examine retardate es documentate per 
le facto que le presente serie include nulle 
cholangiogramma falsemente positive o 
falsemente negative. 

Studios del fixation hepatic de iodi- 
pamida radioactive demonstrava frequen- 
temente dysfunction hepatic in acutemente 
malade subjectos. Iste procedimento se 
provara possibilemente de valor in le 
selection del patientes in qui cholangio- 
graphia intravenose de urgentia es indicate. 
Il es pauco probabile que on va obtener 
opacification in cholangiographia intra- 
venose in le caso de patientes con anor- 
malitate del fixation hepatic de _ iodi- 
pamida radioactive. 





ESPITE A NATURAL reluctance to bur- 
den the literature with individual case 
reports, the authors feel justified in pre- 
senting 2 cases of anterior urethral valve, 
since they were unable to find in the litera- 
ture any account of this abnormality with 
accompanying roentgenograms. In only 
one textbook, Williams’ Urology in Child- 
hood (1), is the subject discussed, and in 
that instance only a diagram is reproduced. 
In the first of the 2 cases to be recorded 
here, there was a graphic roentgenologic 
demonstration of the valve. The diagnosis 
in each instance would have been missed if 
the rarely taken voiding urethrogram had 
not been obtained. 

The father of the first patient was a phy- 
sician who had attended a number of lec- 
tures stressing the importance of a forceful 
urinary stream. He therefore watched his 
son urinate and observed that the child’s 
stream lacked the normal projectory little 
boys so proudly demonstrate. This was 
the sole complaint which led to a request 
for an intravenous urogram. 

In the second case, a prior intravenous 
urogram in another hospital had shown 
minimal changes of pyelonephritis in a ten- 
year-old boy, with no apparent obstruc- 
tive uropathy. This in itself was unusual 
because of the sex, since boys are less likely 
to have pyelonephritis than girls. A void- 
ing urethrogram had not been attempted. 
Two years later the pyelonephritis was 
more advanced, and voiding urethrography 
performed at The Children’s Hospital re- 
vealed the obvious cause. 

Congenital valves of the urethra were 
first described in 1717 by Morgagni, who 
observed a case at necropsy. This was 
a posterior urethral valve. Such cases 
abound in the literature, but no mention 


Diagnosis of Anterior Urethral Valve by 
Voiding Urethrography: Report of Two Caseg 


JOHN W. HOPE, M.D., LIEUT. PHILIP J. JAMESON, MC, USN, end ALEXANDER J. MICHIE, MD. 





Case I. 


Fig. 1. 
because of inability to urinate with a forceful stream 
This fifteen-minute film of an intravenous urography 
series shows only minimal blunting of the superior 
calyces on the left side, possibly secondary to pyelo- 
nephritis. 


A 4-year-old male was examined 


can be found of valves occurring in the 
anterior urethra except in Williams’ text- 
book. 


CASE REPORTS 


Case I: A four-year-old male, of normal growth 
and development, was examined by intravenous 
urography solely because of inability to urinate with 
a forceful stream. 

Figure 1 is the fifteen-minute film following the in- 
travenous injection of 15 ml. of 50 per cent Hypaque 
The kidneys were grossly normal, and the ureters 
were not dilated. There was minimal blunting of 
the superior calyces on the left side, which suggested 
the possible presence of minimal pyelonephritis 
A subsequent urine culture was negative. The 
post-voiding film showed the bladder to be empty 
If a voiding urethrogram had not been obtained, the 
diagnosis would have been missed. ; 

Figure 2 is a film obtained during the act of void: 
ing. In the middle of the anterior urethra, the di- 


! From the Departments of Radiology (J. W. H., Director; P. J. J., Resident) and Surgery (A. J. M., Associate 
Professor of Pediatric Surgery), The Children’s Hospital of Philadelphia, Penna. 
Health Grant No. A 2662 GM (1). 


Aided by National Institute o 


Accepted for publication in July 1959. 
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Fig. 2. Case I. Voiding urethrogram showing 
abrupt narrowing of the stream in the anterior urethra 
arrow). 





ameter abruptly narrowed (arrow). Actually, the 
valve can be seen on this film, but its significance was 
not at first realized. 

From the urological standpoint it was necessary to 
know whether the entire anterior urethra from the 
zone of transition on to the meatus was narrow, or 
whether this apparent narrowing was the result of 
insufficient urine passing the obstruction to distend 
the rest of the lumen. This is similar to the prob- 
lem so often encountered in studies of the esophagus 
where there is apparently a long stricture, though in 
reality the area of narrowing is short but not enough 
contrast medium flows past it to distend the distal 
esophagus. A retrograde urethrogram was there- 
fore necessary to complete the study. 

Figure 3 is a film obtained during the injection of 
lodochiorol into the urethra by means of a catheter 
inserted in the tip of the anterior meatus. It was 
obvious that the entire anterior urethra could dilate 
and the stricture, or narrowed zone, was not visual- 
wed. A strange radiolucent curvilinear line, how- 
ever, Was seen on the ventral wall (arrows). The 
significance of this line was still not realized at this 
stage of the examination. 

The bladder was then filled with a 25 per cent Hy- 
paque solution and again a voiding urethrogram was 
obtained (Fig. 4). With this second voiding ure 
throgram, the entire problem was solved. The curvi- 
linear radiolucent line was again seen (arrows), and 
at its distal end lay the obstruction. 


Case II: A 12-year-old boy entered the hospital 
with a two-week history of swelling of the feet, fever 
up to 101° F., pains in the calves, and periorbital 
edema. The only complaint relating to the genito 
unnary system was a two-day period of difficulty in 


voiding because of dysuria. At ten years of age, be 


cause of persistent low-grade pyuria, an intravenous 
uographic examination had been done elsewhere. 


ANTERIOR URETHRAL VALVE 








Case I. 


Retrograde urethrogram showing 
no stricture or narrowing of the anterior urethra. 
There is a peculiar radiolucent curvilinear line on the 
ventral wall of the urethra (between the two arrows). 
The testicles are protected by a lead shield (L). 


Fig. 3. 





Fig. 4. Case I. 
the bladder by retrograde injection. The abrupt 
narrowing of the anterior urethra is again seen at the 
distal end of the curvilinear line (arrows). The curvi- 
linear line is an anterior urethral valve. Again the 
testicles are protected with a lead shield 


Voiding urethrogram after filling of 


That study showed some blunting of the calyces of 
the upper pole of the right kidney. This finding we 
believe to have been secondary to pyelonephritis, 
but no therapy was given at the other institution 
Because of persistent minimal pyuria intravenous 
urography was requested. 








Case II. A 12-year-old boy was examined 


This thirty- 


Fig. 5. 
because of a persistent low-grade pyuria. 
minute film of an intravenous urography series shows a 
rather severe dilatation of all the calyces on the right 
side, indicative of pyelonephritis. 


Figure 5 is the thirty-minute film following the 
intravenous injection of 25 ml. of 50 per cent Hy- 
paque. The ureters, bladder, and left kidney were 
normal, but on the right there was a severe dilatation 
of all the calyces. The renal cortex of this kidney 
still appeared normal. The patient emptied the 
bladder completely upon voiding. If a voiding 
urethrogram had not been obtained, the diagnosis 
would have been pyelonephritis of the right kidney, 
etiology unknown. 

Figure 6 is a film obtained during voiding. The 
posterior urethra was abnormally dilated, and in the 
middle of the urethra the diameter abruptly nar- 
rowed (distal arrow). Initially the film suggested a 
posterior urethral valve with elongation of the pos- 
terior urethra. However, the posterior urethra 
showed less dilatation than is usual with a posterior 
urethral valve. As an alternative, it seemed prob- 
able that the external sphincter was proximal to the 
narrowed zone (arrow marked ES). If this were 
the case, an anterior urethral valve was present, and 
a retrograde urethrogram was indicated. 

Figure 7 is a film obtained during injection of 15 
per cent Hypaque into the urethra by means of a 
catheter inserted into the anterior portion of the an- 
terior urethra. The entire anterior urethra ap- 


peared dilated and the narrowed zone was no longer 
The external sphincter (arrow marked 


visualized. 
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Fig. 6. Case II. Voiding urethrogram obtained 
as a completion of the intravenous study. There is an 
abrupt narrowing of the stream in the anterior urethra 
(distal arrow). The proximal arrow is pointing to the 
external sphincter (ES). 












ES) corresponded in location to its suspected posi- 
tion on the voiding urethrogram. 

This, then, is a case of an anterior urethral valve 
causing no obstruction to the retrograde flow of 
liquid, but producing a fairly high degree of obstruc- 
tion during voiding. 

At cystoscopy, no valve could be seen during ret- 
rograde passage of the cystoscope into the urethra. 
After distention of the bladder with fluid, however, 
and during withdrawal of the cystoscope, at a point 2 
cm. distal to the verumontanum a flap of tissue 
slapped up against the end of the tube, obscuring the 
vision. We believe this flap of tissue represented 
an anterior urethral valve. 















DISCUSSION 


The radiolucent curvilinear line shown 
in Figures 2-4 is an anterior urethral valve, 
or fold of mucosa partially obstructing the 
flow of urine during voiding, but folding 
flat against the ventral wall when any fluid 
is injected in a retrograde direction. This 
is true also of a posterior urethral valve 
and explains why a diagnosis can be made 
only when the patient is voiding. A dia- 
gram of this radiolucent curvilinear line 
appears in Williams’ text, cited above. 

The obstruction shown in Figure 6 is also 
an anterior urethral valve which obstructs 
only during voiding but offers no obstruc 
tion to the retrograde passage of fluid (Fig. 
7) or to a cystoscope. The diagnosis 
these 2 cases was possible only by obtait- 
ing a voiding urethrogram. 
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Fig. 7. Case II. Retrograde urethrogram showing 
no stricture or narrowing of the anterior urethra. The 
arrow points to the external sphincter (ES). This 


retrograde study shows that the narrowing noted in 
Figure 6 occurs only during voiding. 


In the last year we have fought for and 
obtained a routine voiding urethrogram in 
most of our intravenous urographic stud- 
iss in males. During this time we dis- 
covered a number of surgically correctable 
lesions before the ureters and kidneys suf- 


Duo casos de valvula urethral anterior 
esseva demonstrate in le urethrogramma 
\que es obtenite infrequentemente). Le 
valvula obstrue partialmente le fluxo de 
urina durante le vacuation sed se applana 
contra le pariete ventral quando liquido 
¢s injicite in direction retrograde. 

Es sublineate le importantia de obtener 
urethrogrammas in vacuation como parte 
toutnari de omne examine urographic 
mtravenose in patientes mascule. In le 





ANTERIOR URETHRAL VALVE 


801 





fered irreparable damage. Almost every- 
one is aware of the tight posterior urethral 
valve in the newborn male with irreparable 
changes in the bladder, ureters, and kid- 
neys by the time of birth. Kjellberg, Erics- 
son, and Rudhe (3) have stressed the im- 
portance of the voiding urethrogram and 
have discussed the surgically correctable 
partial obstructions brought about by pos- 
terior urethral valves. The validity of 
their observations has been obvious to us 
since we began obtaining routine voiding 
urethrograms. We are beginning to fol- 
low the same practice with females, but 
here our experience is still limited. Cine- 
radiography will probably offer the best 
means of clarification of the mechanism of 
voiding in the female. 


SUMMARY 


1. Two cases of an anterior urethral 
valve are presented. 

2. A voiding urethrogram should be ob- 
tained as a routine part of all male intrave- 
nous urographic examinations. 


1740 Bainbridge St. 
Philadelphia 46, Penna. 
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SUMMARIO IN INTERLINGUA 


Diagnose de Valvula Urethral Anterior per Urethrographia in Vacuation: 


Duo Casos 


curso del passate anno, le autores ha rou- 
tinarimente obtenite urethrogrammas va- 
cuatori in le majoritate de lor studios de 
urographia intravenose in masculos e ha 
discoperite un numero de chirurgicamente 
corrigibile lesiones ante que le ureteres e 
renes esseva damnate irreparabilemente. 

Es suggerite que cineradiographia repre- 
senta probabilemente le melior methodo 
pro le studio del mechanismo vacuatori 
in femininas. 






















Ossification of the Coraco-Acromial Ligament’ 


DAVID L. BERENS, M.D., and L. MAXWELL LOCKIE, M.D. 


N JULY OF 1956 we made our first ob- 
I servation of an abnormal bony projec- 
tion arising from the antero-inferior aspect 
of the acromion process (Fig. 1). The 
finding was present bilaterally in a male 
patient examined because of pain and limi- 
tation of motion of both shoulders. Peri- 
arthritis or peritendinitis calcearea was sus- 
pected. Fifty cases have been seen in our 
offices and affiliated hospital departments 
since that time. 

A search of the world’s medical reports 
revealed no such gross description. Gray 
(4) in 1942 described subacromial facets 
in 22.12 per cent of his material, including 
1,085 scapulae. The possibility that we 
were. demonstrating his so-called elevated 
facets was considered, but on review of some 
of our radiographs he felt that they did 
not represent this entity but, more prob- 
ably, calcification or ossification of a 
ligament or tendon due to stress. 

Weissenbach (6) described the radiologic 
appearance of a subacromial osteophyte in 
one case, but no surgical or anatomical 
follow-up was obtained. 


ANATOMIC MATERIAL 


Dried scapulae were photographed and 
radiographed to demonstrate this bony 
projection. Also, the shoulders of 36 
cadavers were examined radiographically 
in the Department of Anatomy, University 
of Buffalo Medical School. Anteropos- 
terior 15° caudad angled projections and 
vertical anteroposterior projections were 
made of the abnormal shoulders for com- 
parison. 

Abnormal processes were found in 3 of 
the cadavers. One, a male aged 52, had 
bilateral involvement (Fig. 2), the second, 
a male aged 72, had a unilateral process. 
Of the total of 36, 30 were white and 6 
colored; 28 were males and 8 females; 


' From the Departments of Radiology (D. L. B., Assistant in Radiology) and Medicine (L 
fessor and Head of Department of Therapeutics), University of Buffalo, Buffalo, N. Y. 
Four City Radiological Meeting, Niagara Falls, N. Y., April 18, 1959. 
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Fig. 1. 
antero-inferiorly from acromion process in male aged 
57. 


Tongue-like projection of bone extending 


the youngest was thirty-six and the oldest 
ninety-one, with an average age of 673 
years. 

Examination of 30 dried scapulae showed 
occurence of this bony projection in 7. 
The subacromial facets described by Gray 
were also frequent and when the two proc- 
esses were present, the facet extended to 
involve the ligamentous ossification (Fig. 
3). 

Two of the cadaver specimens were fully 
dissected and the abnormal projection was 
found to be an ossification of the acromial 
aspect of the coracoacromial ligament. 
This ossification (trabeculated bone) ex- 
tended antero-inferiorly within the confines 
of the ligament and the inferior surface 
therefore appeared smooth and concave. 
The gross anatomic appearance is similar to 
ossification which occurs in the conoid and 
trapezoid ligaments. Radiographs of the 
specimens were made with an excellent 
arthrogram effect and visualization of the 
articular cartilage (Figs. 4 and 5). Micro- 
scopic examination revealed mature bone 
with all elements present including the 
marrow cavity and contents. 


M. L., Pro- 
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Fig. 2. 
concave and follows the contour of the humeral head. 


process proper. 








Fig. 3. The acromion process has an abnormal ex- 


tension, The smooth concave inferior surfaces of the 
two are contiguous. 


RADIOGRAPHIC TECHNIC 


The patients were studied for symptoms 
of peritendinitis, and a modified shoulder 
girdle examination was done. With the 
patient supine, anteroposterior projec- 
tions with the tube angled 15° caudad were 
made with a Potter-Bucky diaphragm, 
with the humerus in internal and external 
rotation. Clark (1) suggests an angula- 
tion of 25° to demonstrate the insertion of 
the supraspinatus tendon. We have found 
that the soft tissues, as well as the bony 





OSSIFICATION OF THE CORACO-ACROMIAL LIGAMENT 


A. Roentgenogram obtained with tube angled 15°. 
Note arthrogram effect. 
B. Conventional anteroposterior projection on same cadaver. 


The inferior surface of the abnormal process is 


The process is superimposed upon the acromion 


structures, are well demonstrated in the 
modified projections. If no angulation is 
used, this abnormal ossification is superim- 
posed upon the acromion and is obscured 
by it. The acromion process is also partly 
superimposed upon the head of the humerus 
and there is difficulty in defining this bony 
mass as well as any other pathological 
process in the subacromial space. Addi- 
tional studies may be made, including axil- 
lary and tangential projections, views with 
full abduction of the humerus, and stereo- 
scopic views. Rolling the patient to the 
affected side without tilting the tube may 
partially open up the subacromial space. 


RADIOGRAPHIC APPEARANCE 


In the roentgenogram a bony projection 
is seen extending antero-inferiorly from the 
anterior aspect of the acromion process, to 
but not beyond the joint capsule. In many 
cases the inferior surface is concave and 
appears to follow the contour of the humeral 
head, suggesting an articular surface. 
Several processes had a broad base with a 
concave inferior surface; others presented 
as a narrow tongue-like projection of bone 
extending medially. In the axillary view 
the process extends anteriorly and medially 
and is superimposed upon the head of the 
humerus. 
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Fig. 4. Roentgenograms of a specimen made with 15° angulation and without angula- 
tion. Note arthrogram effect, with outline of joint cartilage. 
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Fig. 5. Line drawing of dissected specimen showing abnormal bone. 


CLINICAL MATERIAL years. Some were studied for possible 

Fifty cases have been collected. Most peritendinitis calcarea, and others becats 
of the patients were males, and the age of limitation of motion and pain, with 
range was from twenty-six to ninety-two abnormal physical findings. In every 
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stance both shoulders were examined, and as described here were done routinely, this 
sme cases of bilateral involvement were entity would be readily demonstrated, as 
discovered. well as other pathologic processes of the 
The process has been seen in the course of subacromial space. 
examination for fractures and other unre- ACKNOWLEDGMENTS: The authors express their 
lated conditions. Most patients have had thanks to Dr. D. J. Gray for his personal interest and 
chronic complaints of dull or sharp pain material assistance; Dr. O. P. Jones, Professor of 
localized to the anterior shoulder region, Anatomy, for his co-operation; Mr. W. S. Cornwell 
with varying degrees of limitation of mo- ©f Eastman Kodak Company for his editorial 
ie There has been no correlation be- advice; Dr. B. Obletz, Professor of Orthopedic Sur- 


: ft] ‘fcati d tt gery, University of Buffalo, for his guidance and 
tween the size of the ossification and the aig in dissection: Miss Ann Whitlock for assist- 


cinical picture. ance in radiography of specimens and _ patients. 
There are no operative specimens in our Dr. Berten C. Bean was kind enough to illustrate 

gries. DePalma (3) found it necessary in the anatomic specimens. 

one case to resect this bone-like projection 40 W. North St. 

irom the acromion margin to relieve the Bufflo2, N.Y. 


patient of his symptoms. REFERENCES 
1. CrarK, K. C.: Positioning in Radiography. 
SUMMARY New York, Grune and Stratton, 7th ed., 1956. 
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: iv of the shoulder carrie CG. A:: ; Variational Anatomy and Degenerative Lesions 
Radiograpl y of the shoulder ca ed out of the Shoulder Joint. [In] The American Academy of 


with the tube angled 15° caudad demon- Orthopaedic Surgeons Instructional Course Lectures: 
strated 50 cases of ossification of the coraco- Vol. VI. Ann Arbor, Mich., J. W. Edwards, 1949. 
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acromial ligament. Thirty-six cadavers 4. Gray, D. J.: Variations in Human Scapulae. 
were radiographed and 3 such shoulders Am. i. Phys. Anthropol. 29: 57-72, March 1942. 

: ‘s 5. Gray, D. J.: Personal communication. 
were found and dissected. The roentgen 6. WEISSENBACH, R. J., PERLES, L., AND LEDINH- 


and anatomical findings are discussed It Tut: Image radiologique d’ostéophy tose sous-acromiale 
i ; chez une malade atteinte d’une syndrome douloureux 


isfelt that if examination of the shoulder, detlépaule. Rev. du rhum. 15: 14-15, June 1948. 


SUMMARIO IN INTERLINGUA 
Ossification del Ligamento Coraco-Acromial 


In 1956, un anormal projection ossee Le dissection de duo specimens ab 
basate in le aspecto antero-inferior del cadaveres monstrava que le projection 
processo acromial esseva observate in un ossee consisteva de un ossification del 
patiente mascule qui se presentava con le aspecto acromial del ligamento coraco- 
gravamines de dolor e restringite mobili- acromial. Illo es demonstrabile in vistas 
tate de ambe spaldas. Depost ille tem- antero-posterior con le tubo angulate a 
pore, cinquanta tal casos ha essite obser- 15 grados in direction caudal. Sin angula- 
vate. Tres spaldascon iste mesme processo tion del tubo, le processo anormal es 
ésseva incontrate inter 36 cadaveres e 7 imponite super le acromion e obscurate 
inter 30 siccate scapulas. per illo. 











The Normal Cervical Lordosis’ 
A. G. BOREADIS BORDEN, M.D., A. M. RECHTMAN, M._.D., and J. GERSHON-COHEN, MD. 


HERE ARE NO readily available radio- 

logical criteria for evaluating the 
depth of the lordotic curve of the cervical 
spine in normal individuals. In this paper 
there will be presented a method for de- 
termining such measurements. 

The cervical spines of 180 white persons 
(90 men and 90 women) taken at random 
from a group presenting themselves for rou- 
tine chest studies were examined radiologi- 
cally. None of these had any complaints 
referable to the neck nor was there any 
history of previousinjury. The ages ranged 
from twenty-one to eighty years. Fifteen 
of each sex were studied in each age decade 
(Table I). 

A right lateral roentgenogram of the 
cervical spine was made at a distance of 
6 feet with the subject in a neutral sitting 
position and looking directly forward at a 
marker fixed on the wall at eye level. 
The hard palate was parallel to the lower 
border of the roentgenogram and the angles 
of the mandibles were superimposed. All 
the examinations were made by the same 
technician using the same technic, thus 
eliminating technical variants. 


METHOD 


A straight line (A) is drawn from the 
superior posterior aspect of the odontoid 
process of the second cervical vertebra to 
the posterior inferior aspect of the body of 
the seventh cervical vertebra. Another 
line (B) is traced along the posterior as- 
pect of the intervening cervical vertebral 
bodies. A third line (C) intersects A per- 
pendicularly at the point of greatest dis- 
tance between A and B. The length of 
C recorded in millimeters is the depth of 
the cervical lordosis (Fig. 1). If C is 
zero, complete loss or flattening of lordosis 
is indicated. Positive measurements show 
the degree of lordosis and a negative read- 


Fig. 1. Method of measuring the depth of cervica 
lordosis. A straight line (A) is drawn from the superior 
posterior aspect of the odontoid process of the second 
cervical vertebra to the posterior inferior aspect of t 
body of the seventh cervical vertebra. Another line(! 
is traced along the posterior aspect of the intervening 
cervical vertebral bodies. The third line (C) intersect: 
A perpendicularly at the point of greatest distance | 
tween lines A and B. The length of C recorded 1 
millimeters is the depth of the cervical lordosis. 


ing is evidence of reversal of the lordoti 


curve. This area was chosen for measure 
ments because here the landmarks ar 
more readily discernible on the average 
roentgenogram, even though the cervical 
curve extends from C-1 to T-2. 


DISCUSSION AND STATISTICAL DATA 
In 98 per cent of the 180 subjects 
studied, the mean length of C was found t 
be 11.8 mm. (Table I). (Twelve mill 
meters was the figure designated for pratt 
cal purposes.) The remaining 2 per cetl 
comprises 3 persons with a reversed cervt 
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Division, Philadelphia 41, Penna 


Accepted for publication in June 1959 
I I } 


SO6 








indiy 
dosis 
li7 
cervi 
total 
lord 
Of 
lorde 
and 





rdoti 
asure 
S$ are 


verag 
rvical 


bjects 
ind t 
milli- 
yractl- 
r cent 
cervl 


rther! 














Vol. 74 


ul curve, which is considered abnormal. 
The majority of cases, approximately 60 
er cent of the total, fall within the limits 
of +5 mm. of standard deviation from the 
mean C of 12 mm. 

Figure 2 shows the numerical distribu- 
tin of cases according to the depth of 
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slender, 4 average, and 2 obese). This 
finding is contrary to the frequently ex- 
pressed opinion that there is a normal 
lessening of the cervical curve in slender 
individuals, particularly if the neck is 
long and thin. Loss of cervical lordosis 
in this series was shown in the obese, al- 




















cervical lordosis, sex, and age. In 177 though less frequently. Hypertrophic de- 
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Fig. 2. Mean value of C according to sex and age. 
TABLE I: MEAN LENGTH OF LINE C IN 180 CasEs 
——- —Males——_—_—__———~ <5 Sasa aemiedaebe ——Females——_—_—______ 
No.of — Mean Complete Reverse No. of — Mean Complete Reverse 
Cases = _ Loss Curve Cases — i Loss Curve 
5) 21-30 11.6 l oh 15 21-30 9.4 2 
a) 31-40 11.8 1 1 15 31-40 8.6 l 
15 41-50 14 1 15 41-50 11 l 
15 51-60 10.6 1 15 51-60 15 l 
15 61-70 12.3 1 15 61-70 15 l 
15 71-80 9.1 2 1 15 71-80 14 1 
0 21-80 11.56 mm. rf a 90 21-80 12.16 mm. 6 l 
Average C = 11.86 mm. (for convenience C = 12 mm. or '/2 inch) 


individuals examined, the depth of lor- 
dosis varied from 0 to 25 mm. Of these 
li7 cases, 13 presented a complete loss of 
cervical lordosis; the remaining 3 of the 
total 180 examined showed a_ reversed 
lordosis. 

_ Of the 13 with complete loss of cervical 
ordosis (flat, 0) 6 were women (3 of slender 
and 3 of average habitus), 7 were men (1 





generative changes were demonstrated in 
all but 2 of the 13. 

The cervical curve may thus be com- 
pletely flattened or even reversed in the 
absence of symptoms. Its loss was noted 
mainly after the age of fifty and was 
usually proportionate to the degree of 
hypertrophic degenerative change. 

It is pertinent to mention that a normally 
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shallow cervical curve is usually associated 
with corresponding shallowness of the 
thoracic and lumbar curves in the asympto- 
matic person. Conversely, loss of the 
lordotic curve of the cervical spine without 
lessening of the thoracic kyphosis and 
lumbar lordosis may be abnormal. Cases 
of severe hypertrophic degenerative change 
and traumatic or destructive lesions are, 
of course, exceptions. These findings were 
corroborated by Dr. Lee Hadley in a per- 
sonal communication. 

In the 3 males, seventy-four, seventy- 
two, and sixty-three years of age, who 
showed reversal of the cervical lordosis, 
there were generalized hypertrophic de- 
generative changes and fusion of the proxi- 
mal 3 cervical vertebrae in the last. 

An increase of the mean measurement 
of line C was noted fairly constantly in 
women over the age of fifty, but a decrease 
in this measurement was found in males 
of the same age group, especially in the 
seventh decade (Fig. 2). 


SUMMARY 


A method is described for measuring the 
depth of the lordotic curve of the cervical 
spine and values are given for 180 white 
people (90 men and 90 women), taken at 
random from persons presenting themselves 
for routine chest studies. In none of these 
were there complaints referable to the 
neck or a history of previous injury. 
Fifteen men and 15 women were studied in 
each age decade between twenty and 
eighty. 

The normal average depth of cervical 
lordosis was found to be 12 mm., the 
majority of cases falling within the limits 
of +5 mm. of a standard deviation from 
this value. In 13 persons (7.2 per cent) 
there was complete loss of cervical lordosis, 
associated in 11 cases with hypertrophic 
degenerative changes. Reversal of the 
cervical lordosis combined with advanced 
generalized hypertrophic degenerative 
changes was shown in 3 males (1.7 per 
cent of the 180 people studied), aged 
seventy-four, seventy-two, and sixty-three. 
A shallow cervical lordosis, although 
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more commonly observed in those ¢j 
slender or average habitus, was als, 
noted in obese persons with short, broad 
necks. After the age of fifty, the cervic, 
lordosis tended to increase in women and 
to decrease in men. 
Roentgenographically demonstrated los 
of the cervical curve, combined with 
normal thoracic kyphosis and lumba 
lordosis, may be indicative of abnormality 
of the cervical spine. 


A. G. Boreadis Borden, M.D. 
1614 W. Olney Ave. 
Philadelphia 41, Penna. 
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SUMMARIO IN INTERLINGUA 


Le Normal Lordose Cervical 


Es describite un methodo pro mesurar 
le profundor del curvatura lordotic del 
spina cervical. Valores es presentate pro 
180 subjectos de racia blanc (90 homines, 
90 feminas), seligite aleatorimente inter 
le casos presentate pro routinari studios 
thoracic. Nulle del subjectos habeva gra- 
yamines referibile al collo; nulle habeva 
wn historia de vulneration cervical. Es- 
seva studiate 15 homines e 15 feminas pro 
omne decennio inter le etates de vinti e 
octanta annos. 

Un roentgenogramma dextero-lateral del 
spina cervical esseva facite con le subjecto 
in position sedente neutre. Un _ linea 
recte, A, esseva tirate in le pellicula ab le 
aspecto superior del processo odontoide 
del secunde vertebra cervical ad le aspecto 
postero-inferior del septime vertebra cer- 
vical. Un secunde linea, B, esseva tirate 
al longo del aspecto posterior del inter- 
currente corpores vertebral. Un_ tertie 
linea, C, intersecava A rectangularmente 
al puncto del distantia maximal inter 
AeB. Le longor de C in millimetros es 
le grado del lordose cervical. 

Esseva trovate que le valor medie del 


lordose cervical normal es 12 mm. Le 
majoritate del casos se rangia inter le 
limites de un deviation standard de +5 
mm ab ille valor. In 13 subjectos (7,2 pro 
cento), perdita total del lordose cervical 
esseva trovate, associate in 11 casos con 
hypertrophic alterationes degeneratori. 
Reversion del lordose cervical in combina- 
tion con avantiate alterationes genera- 
lisate de hypertrophia degeneratori esseva 
constatate in 3 masculos (1,7 pro cento) 
con etates de septanta-quatro, septanta- 
duo, es exanta-tres annos. 


Pauco profunde lordose cervical—ben 
que observate plus communmente in sub- 
jectos de habitus magre o medie—esseva 
etiam notate in obeses con curte e large 
collos. Post le etate de cinquanta annos, 
le lordose cervical tendeva a crescer in 
feminas e a declinar in homines. 


Le demonstration roentgenographic de 
perdita del curvatura cervical in le pre- 
sentia de un cyphose normal del spina 
thoracic e un lordose normal dei spina 
lumbar es possibilemente un indication 
de anormalitate del spina cervical. 














Thyroid Ablation with I’ in Euthyroid Cardiac Patients, with 
Special Reference to Preparation with Antithyroid Drugs 


J. P. STORAASLI, M.D., E. L. SCHOENIGER, M.D., H. K. HELLERSTEIN, M.D., and 


N 1924, Levine and Blumgart suggested 

that the patient with severe cardiac 
disease might benefit from thyroid abla- 
tion (1, 2, 13). This approach was based 
on the clinical observation that cardiac 
symptoms associated with hyperthyroidism 
improved when the hyperthyroidism was 
corrected. It was also postulated that, 
since oxygen consumption is reduced in 
myxedema, the work of the heart is like- 
wise reduced, with a resultant improve- 
ment in cardiac reserve. 

The earliest method of thyroid ablation 
in the euthyroid cardiac patient was total 
thyroidectomy (2, 6, 10, 14). Some suc- 
cess was obtained by this method, but it 
was abandoned because of the high mor- 
tality and morbidity, in addition to the fact 
that the patient most in need of the pro- 
cedure had so little cardiac reserve that 
surgery was contraindicated. The next 
approach was the use of antithyroid drugs, 
such as thiouracil and thiourea (7, 11). 
Again, success was obtained in that cardiac 
symptoms improved, commensurate with 
a lowering of the basal metabolic rate. 
The disadvantages of these compounds 
were the absolute necessity of a strict 
regime of maintenance therapy and the 
increased incidence of toxic side effects 
with prolonged administration. 

With the advent of radioactive iodine 
the use of antithyroid drugs was sup- 
planted. Experience gained in treating 
hyperthyroid patients with I'*! demon- 
strated that the metabolic rate could 
easily be lowered to normal or myxe- 
dematous levels. It was logical, therefore, 
to extend this modality to treatment of the 
euthyroid cardiac patient. 

Blumgart first used radioactive iodine 


H. L. FRIEDELL, M.D. 








in the treatment of euthyroid cardiac 
patients in 1947 (3). Since then, severaj 
reports have appeared in the literature 
showing the value of this form of therapy 
(4, 5, 8, 9, 12). We began to give radio. 
active iodine to euthyroid cardiac patients 
in 1948 and to date have treated 27 
patients. The purpose of this report is to 
describe our method of treatment, which 
involves the use of antithyroid drugs prior 
to administration of the therapeutic dose 
of radioactive iodine. In addition, we 
shall include our results and compare them 
with those recorded by others. 

Since 1952, all patients have been given 
antithyroid drugs for six to eight weeks 
prior to treatment with radioactive iodine. 
The use of these drugs, although not es- 
sential, has facilitated the management 
of the cardiac patient. This modification 
of treatment was introduced for the follow- 
ing reasons. 

First, the uptake of radioactive iodine 
by the thyroid gland can be increased 
significantly after the administration of 
antithyroid drugs for a period of six weeks 
to two months. Consequently, smaller 
therapeutic doses of the isotope are re- 
quired to produce myxedema. 

Second, although antithyroid drugs block 
the organic binding of iodide ion to pro- 
tein in the thyroid gland, the mechanism 
for releasing thyroid hormone continues. 
After a period of about two months the 
thyroid gland therefore contains little 
stored hormone. This eliminates the pos 
sibility of an outpouring of large quantities 
of stored hormone during the period of 
maximum radiation effect, minimizing the 
danger of exacerbation of the cardiac 
symptoms. 


1 From the Departments of Radiology and Medicine, Western Reserve University, and University Hospitals 0! 
Cleveland, Cleveland, Ohio. This work supported in part by A. E. C. Contract No. W31-109-eng-78, with Wester 
Reserve University, Cleveland, Ohio. 

Accepted for publication in September 1959. 
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Third, during the two-month period, one 
is able to observe the patient and further 
evaluate the character and extent of the 
urdiac impairment and disability. 

SELECTION OF PATIENTS 

In all cases in this series cardiac disease 
yas known to have been present for sev- 
eral years. The condition was advanced 
in all, falling into the American Heart 
Association functional and_ therapeutic 
cassification of Grade III or IV. All of 
the patients showed progression of the 
disease, and in many this was rapid. In 
veneral, there was very little restriction in 
selecting patients for treatment, since it 
was difficult to determine beforehand which 
ones would or would not respond to this 
jorm of therapy. The only contraindica- 
tions we have recognized are hypothyroid- 
ism, recent myocardial infarction, malig- 
nant hypertension, or severe renal failure. 


METHOD OF TREATMENT 


Prior to treatment, a routine twenty- 
jour-hour I'*! uptake was obtained on 
each patient. This indicates the amount 
of the isotope retained by the thyroid 
gland and helps to evaluate the thyroid 
lunction. Occasionally, low twenty-four- 
our uptakes (below 15 per cent) are 
obtained which subsequently prove to be 
due to the previous administration of 
drugs known to depress iodine uptake. 

It has been our practice to administer 
the radioactive iodine in a single dose. 
The reasons for this will be discussed 
later. Others prefer to divide the total 
dose into several portions (3, 4, 8). With 
the single-dose technic, the amount of 
the isotope given has ranged from 20 to 
1) millicuries, depending to some extent 
pon the twenty-four-hour uptake and the 
tlinical estimate of the size of the thyroid. 
ln our experience, a retained dose of 400 
‘0 000 microcuries per gram is usually 
required for complete ablation of the 
tomal gland. This is equivalent to an 
absorbed dose of about 30,000 to 40,000 
rads, 

As previously stated, since 1952 all 
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patients have been given antithyroid drugs 
for eight weeks prior to the administration 
of the therapeutic dose. Antithyroid 
drugs block thyroid hormone synthesis, 
thus permitting depletion of hormone 
stores. After the antithyroid drugs are 
discontinued, a rebound phenomenon oc- 
curs, during which the thyroid gland has a 
great avidity for iodide. 

For purposes of clarity, the following 
steps that we have employed for the 
preparation and treatment of the eu- 
thyroid cardiac patient are given in outline 
form. 


1. A twenty-four-hour uptake test. 

2. Administration of propylthiouracil, 
0.100 to 0.150 gm., every eight hours, 
or methimazole, 0.010 to 0.020 gm., 
every six hours. 

3. Discontinuance of the antithyroid 
drug at the end of two months. 

4. Forty-eight hours later, a second 
twenty-four-hour uptake test. 

5. A single therapeutic dose. The thera- 
peutic dose of I'*! depends upon the 
second twenty-four-hour uptake. 
The approximate dosage range, as 
used by us, is given in Table I. 


TABLE I: APPROXIMATE DOSAGE RANGE OF [!*! 





94. coteeer E1SL.. M4 
24-Hour I Dose in 





Lt ptake Millicuries 
/O 
20-30 50 
30-40 40 
40-50 30 
50-60 30 
») 


60-70 





Five to seven days following admin- 
istration of the therapeutic dose of radio- 
active iodine, a mild radiation thyroiditis 
often develops. This usually subsides in 
seven to ten days and is best treated with 
rest, sedation, and analgesics. 

One month to six weeks following treat- 
ment, symptoms of hypothyroidism begin 
to occur, with progression to frank myxe- 
dema, usually after three months. Com- 
mensurate with the onset of myxedema, 
improvement in cardiac status becomes 
evident, if the treatment is going to be 
beneficial at all. When necessary, the 
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TABLE II: COMPARISON OF [!3! ADMINISTRATION 
TO 68 PATIENTS WHO RECEIVED No Prior ANTITHY- 
ROID THERAPY WITH 139 PRETREATED PATIENTS 











No Anti- Antithy- 
thyroid roid 
Drugs Drugs 
Used Used 
Number of patients 68 139 
Average 24-hour I[!*!-up- 
take before antithyroid 
drugs 33% 27% 
(15-50%) (14-50%) 
Average 24-hour [!*!-up- 
take after 8 weeks on 
antithyroid drugs a 46% 


Average treatment dose 





in millicuries 35 me. 28 mc, 
Incidence of thyroiditis 41% 52% 
Number of patients who 

had to be retreated 19% 7% 


distressing symptoms of myxedema can be 
relieved by daily administration of 0.015 
to 0.030 gm. of thyroid extract. 


RESULTS 

Of the 207 euthyroid cardiac patients 
treated with I'*! since 1948, 68 were given 
no antithyroid drugs prior to the admin- 
istration of radioactive iodine, and 139 
were prepared for therapy with propyl- 
thiouracil or tapazole. Table II sum- 
marizes some of the pertinent data. As 
can be seen, the pretreatment with anti- 
thyroid drugs allows smaller therapeutic 
doses of I'*' and necessitates fewer retreat- 
ments to produce myxedema. 

For the purpose of evaluating the final 
results, we combined both groups of 
patients, since the eventual course did not 
appear to differ. The series comprises 91 
patients with angina pectoris as the pre- 
dominant cardiac lesion and 116 patients 
with congestive heart failure predominat- 
ing. As can be seen from Table III, 76 
per cent of the patients in the angina group 
and 56 per cent of the patients in the con- 
gestive heart failure group derived worth- 
while benefit. The ‘“‘not worthwhile’ 
group includes patients lost to follow-up 
and patients who died in less than three 
months after the treatment dose was given, 
as it is felt that this is the minimum time 
required before the result can be evaluated. 
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TABLE III: EVALUATION OF FINAL RESULTs ox Basis 


OF PREDOMINANT LESION 








——= 
Overall Angina Congestive 
Result Pectoris Heart 
Failure 





Worthwhile results: 


Excellent 20 227% \ ze, 14 12%) . 

Good 50 54% f°? 51 44¢,} 56 
Not worthwhile: 7 
Poor 9 11%) 25 22%) 
Lost 5 Piles " 

Died before 3 (24% > 4° 
months 11 12%} 26 22%) 

91 100% 116 tops 












These figures compare favorably with the 
results of others, including the compre- 
hensive series composed of material from 
49 clinics across the country reported by 
Blumgart (4) in 1955 (Table IV). 
DISCUSSION 

Much has been written concerning the 
selection of suitable candidates for this 
form of therapy. We have avoided this 
issue since we have felt that strict criteria 
for selection of cases would exclude some 
who ultimately might benefit from the 
production of myxedema. Some of our 
most gratifying results have been in 
patients with such severe heart disease that 
strict selection would have excluded them 
from treatment. On the other hand, 
classified as failures have been patients who 
were considered ideal candidates. In 
general, except for the exclusions previ- 
ously mentioned, we have been willing to 
treat all cardiac patients with I'*! in whom 
the life expectancy was at least three 
months. Attesting to the difficulties of 
selection on this basis is the fact that, ol 
the 207 patients treated, 37 died during the 
first three months after I'*! therapy. 

The use of antithyroid drugs prior to 
administration of therapeutic radioactive 
iodine to the euthyroid cardiac patient has 
not improved the overall results from treat: 
ment. This is to be expected, since the 
ultimate benefits to be derived from ther 
apy result only from the ablation of thy- 





































roid function with a resultant lowering 
the metabolic need for oxygen. As prevt 
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TABLE IV: 


THYROID ABLATION WITH I!*! IN EUTHYROID CARDIAC PATIENTS 


COMPARISON OF RESULTS IN 3 SERIES OF PATIENTS 








—Blumgart (5)—~ 
Angina Congestive 


Pectoris 
(%) 
~~ Worthwhile 
Not worthwhile 


ously mentioned, however, the use of these 
medications did facilitate the management 
ofthe patient. Although there was a delay 
in the actual administration of the radio- 
active iodine, suppression of thyroid func- 
tion actually begins with administration 
of the drugs. With adequate suppressive 
therapy, thyroid hormone synthesis is 
halted. If this measure is carried out for 
a long enough period, usually two months, 
thyroid hormone stores are depleted and 
, marked reduction in serum _protein- 
bound iodine is obtained. 

The two months of drug therapy allow 
time to observe the severity and stability 
of the cardiac disease. A number of 
patients have died during this interval, 
indicating that they would have been un- 
suitable candidates for treatment. Since 
it takes approximately three months for 
myxedema to develop after the administra- 
tion of therapeutic radioactive iodine, im- 
mediate treatment with the isotope would 
lave been to no avail. On the other hand, 
improvement in cardiac symptoms is also 
observed because some suppression of 
thyroid function has been affected by the 
goitrogens. This is particularly true in the 
angina pectoris patient, and almost in- 
variably in these individuals good results 
are derived from I'*! treatment. 

Other benefits obtained from the ad- 
ministration of antithyroid drugs are seen 
in Table II. The number of patients re- 
(uiring retreatment to produce myxedema 
vas considerably less in the patients previ- 
ously treated with goitrogens, while the 
dose of I'3! was considerably less. More 
mportant was the fact that no exacerba- 
lion of cardiac symptoms was seen during 
the phase of maximum radiation effect in 
‘pite of the fact that there was a slightly 





National 
Survey (4)—— 





—-Storaasli et al.-xX 


Angina Congestive Angina Congestive 
Failure Pectoris Failure Pectoris Failure 
(%) (%) (%) (%) (%) 
54 78 68 76 &6 
46 22 32 24 


44 
higher incidence of radiation thyroiditis in 
the group receiving the drug. 

By preference, the therapeutic radio- 
active iodine was given in a single dose. 
This method requires smaller amounts of 
the isotope and a shorter interval of time 
elapses between treatment and the pro- 
duction of hypothyroidism. The multiple 
dose technic has been advocated by Blum- 
gart and others (3, 4,8). The rationale for 
this method was to avoid the possibility of 
transient hyperthyroidism during the liber- 
ation of stored hormone. This has been 
circumvented by pretreatment with anti- 
thyroid drugs. Aside from the fact that 
fractionation of the dose required a larger 
amount of the radioactive iodine and a 
longer time for the development of myx- 
edema, it has still another disadvantage. 
Not infrequently, there is sufficient radia- 
tion effect from the first therapeutic dose 
to produce a transient inhibition of the 
iodide-trapping mechanism. Subsequent 
doses, therefore, may not be taken up by 
the thyroid gland. This may be followed 
by complete recovery and return of normal 
thyroid function. Under these circum- 
stances, additional large doses of radio- 
active iodine are necessary to produce 
myxedema. 

The occurrence of radiation thyroiditis is 
frequently distressing. In our experience, 
this is a self-limited entity and responds to 
symptomatic treatment, such as mild 
sedation and analgesics. As one would 
anticipate, symptoms of frank myxedema 
can also be bothersome. In the majority 
of instances, these can be markedly amel- 
iorated by the daily administration of small 
doses of thyroid extract, 0.015 to 0.03 gm. 
Larger doses of thyroid extract should be 
used cautiously, and only after careful 
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consideration of the desired metabolic level 
in the light of the patient’s cardiac reserve. 

From the literature, and from the results 
shown in Tables III and IV, it is apparent 
that approximately two-thirds of the 
euthyroid cardiac patients benefit symp- 
tomatically by thyroid ablation with I'*'. 
This benefit is obtained in a group of pa- 
tients in whom all other methods of therapy 
have failed. In essence, it is felt that 
little is lost in treating the cardiac patient 
with radioactive iodine if one accepts the 
premise that the reduction of the metabolic 
rate may improve the ca dac reserve. If 
the production of myxedema is not ac- 
companied by improvement of cardiac 
symptoms, it can be easily remedied by 
the administration of adequate thyroid 
extract. 

CONCLUSIONS 

1. The use of antithyroid drugs in pre- 
paring the euthyroid cardiac patient for 
treatment with I'*' has been stressed. 
These drugs increase the avidity of the 
thyroid gland for iodine so that smaller 
therapeutic doses can be given. They 
allow stored hormone to be released by the 
gland, thus minimizing the possibility of 
exacerbation of cardiac symptoms during 
maximum radiation effect, and afford a 
period of observation so that the stability 
of the cardiac impairment can be assessed 
prior to treatment. 

2. Two hundred seven euthyroid cardiac 
patients have been given ablating doses of 
radioactive iodine. Of these, 91 had 
angina pectoris and 116 had congestive 
failure as the predominant cardiac lesion. 

3. Seventy-six per cent of the patients 
with angina and fifty-six per cent of those 
in congestive failure derived worthwhile 
benefit commensurate with the production 
of hypothyroidism. This compares well 
with the results reported by others. 


J. P. Storaasti, E. L. SCHOENIGER, H. K. HELLERSTEIN, H. L. FRIEDELL 
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SUMMARIO IN INTERLINGUA 


Ablation del Glandula Thyroide con I'*! in Euthyroide Patientes Cardiac, con Referentias 
Special al Preparation con Drogas Antithyroide 


Le autores ha utilisate iodo radioactive 
in le ablation del glandula thyroide como 
tractamento de morbo cardiac in patientes 
euthyroide depost 1948. Illes ha _ con- 
statate que le administration de drogas 
antithyroide-propylthiouracil o methima- 
ol-durante periodos de inter sex septima- 
nas e duo menses ante le introduction del 
sotopo augmenta le aviditate del thyroides 
pro iodo, de maniera que plus micre doses 
pote esser usate. Iste drogas permitte le 
liberation del reservas de hormon in le 
sandula e reduce assi al minimo le possi- 
bilitate de un exacerbation del symptomas 
cardiac durante le effecto maximal del 
radiation e provide un opportunitate de 


observation de maniera que le stabilitate 
del dysfunction cardiac pote esser evalutate 
ante le tractamento. 

Duo centos e septe euthyroide patientes 
cardiac (68 sin e 139 con tractamento 
antithyroide preliminari) recipeva doses 
ablatori de iodo radioactive. Novanta-un 
del gruppo total habeva angina de pectore; 
116 disfallimento congestive. Septanta- 
sex pro cento del patientes con angina e 56 
pro cento del gruppo con disfallimento 
congestive obteneva satisfacente beneficios 
de grados commensurabile con le produc- 
tion de hypothyroidismo. Iste resultatos 
es favorabile a judicar per un comparation 
con le resultatos de alteres. 











b tery TREATMENT may be of some value 
in slowing, at least temporarily, the 
cancerous invasion of a fast-growing tumor 
so that its total removal by surgery is 
greatly facilitated. The experiment to 
be described was designed to determine 
the effect of preoperative x-ray therapy on 
a simulated colon carcinoma in the rat (1). 


METHODS AND MATERIALS 


For this experiment 2-mm. bits of Walker 
256 carcinosarcoma were implanted in the 
cecal appendix in 200 female Wistar rats 
(Charles River Farms) having an average 
weight of 200 gm., by a method previously 
reported (1). The tumors of 100 of the 
rats were irradiated with an exposure dose 
of 200 r for four successive days, starting 
two weeks after implantation. The re- 
maining 100 rats were kept as controls. 
The radiation source was a General Elec- 
tric Maxitron operated at 250 kevp and 
30 ma, emitting a beam having a half-value 
layer of 1 mm. Cu (0.38 mm. Cu filtration 
added). The target-source distance was 
100 cm. 

During irradiation the rats were re- 
strained in dorsal recumbency, their bodies 
being protected with a lead shield 0.5 cm. 
thick, except for a hole 2 cm. square which 
permitted exposure of the tumor. 

Twenty-four hours following the x-ray 
treatment, all 200 rats were operated upon. 
Following Nembutal anesthesia, the ab- 
domen was opened and the animals scored 
as to operability. All cases with local ex- 
tension of the primary tumor and distant 
metastasis were considered inoperable. 
In the operable animals a cecal appen- 
dectomy was performed 1 cm. distal to the 
tumor. The remaining portion of the 
intestine was then replaced in the peri- 
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Preoperative X-Ray Therapy in a 
Simulated Colon Carcinoma in the Rat 
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TABLE I: SUMMARY OF RESULTS 
—— 
Tumor Tumor 
Not Ir- Irradi- 
radiated ated 
Total number of animals 100 100 
No.1 Number of operable 7944.1 90439 
animals 
Number of doubtful 13 16 
cases 
No.2 Number of doubtful 1240.78 2489 
cases found inoper- 
able at surgery 
No. 3. Number of animalssur- 3344.7 4945 
viving nine weeks 
No.4 Number of animals 21+4.1 40449 
showing no evidence 
of disease at nine 
weeks 
No. 5 Numberofoperablean- 5844.7 4845.3 
imals showing recur- (73% of (538% 
rence No. 1) of No 


1) 


Plus or minus figures are standard deviations. 

No. 1. The difference between 79 and 90 is signifi- 
cant. N,; = Nz = 100. t = 2.16. P< 0.05. 

No. 2. The difference between 12 and 2 in terms of 
the number of doubtful cases is not significant. N, = 


13. N2 = 16. t=0.91. P < 0.50. 
No. 3. The difference between 33 and 49 is signifi- 
cant. N; = No = 100. t = 2.32. P < 0.05. 


No. 4. The difference between 21 and 40 is signifi- 
cant. N,; = Ne = 100. t = 2.97. P < 0.01. 

No. 5. The difference between 58 and 48 in termis of 
the number of operable animals is significant. N, = 79 
N, = 90. t = 2.86. P < 0.01. 
toneal cavity and the laparotomy incision 
was closed in the conventional manner. 

Following surgery, records were kept on 
survival. At death the animals were 
autopsied and the visual extent of the 
disease scored. Nine weeks after surgery 
surviving animals were sacrificed and 
autopsied; the extent of the disease m 
these animals was also scored. 


RESULTS 


The results are shown in Figures | and 2, 
and are summarized in Table I. The 
number of operable animals was increased 
significantly by the preoperative irradia 
tion (90 per cent versus 79 per cent). 


Pathology, Sloan-Kettering Institute for Cancer Re- 
Accepted for publica- 


Work supported in part by Kress Foundation, Sloan-Kettering Institute, Division of Biophysics, Section 


Radiobiology. 


816 



















TV 
we 
we 
the 
sce 


surg 
as 
prov 
this 

beca 
anin 
tadiz 








Tumor 
Irradi- 
ated 


signifi- 
erms of 
N = 
signifi- 
signifi- 


ermis ol 


4 = 9 


cision 

r. 

pt on 
were 

f the 

irgery 
and 

ase i 


and 2, 

The 
reased 
radia- 
cent). 


er Re- 
publica: 


tion on 








Vol. 74 


Two weeks before surgery all of the animals 
were palpated and those with large tumors 
were scored as “‘doubtful.’’ Almost all of 
those in the unirradiated group thus 
sored were found to be inoperable at 
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[ weeks 
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surviving nine weeks was significantly 
greater in the irradiated (49 per cent) than 
in the unirradiated (33 per cent) group. 
The number free of disease at nine weeks 
was also much larger (40 per cent) in the 
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Fig. 1. Observations on the unirradiated animals. 


surgery, while most of the animals scored 
a “doubtful’’ in the irradiated group 
proved to be operable. Unfortunately, 
this difference was not significant, possibly 
because there were so few ‘‘doubtful’’ 
animals (unirradiated N = 13, and ir- 
radiated N = 16). The number of rats 





irradiated group than in the unirradiated 
group (21 per cent). In addition, the 
number of operable animals in which some 
form of recurrence developed was signifi- 
cantly less following irradiation (53 per 
cent) than when irradiation was omitted 
(73 per cent). 
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SWA Surgical wound abscess 
PA Peritoneal abscess 
S Recurrence on abdominal wound 
4 Recurrence at primary site of implantation 
* Inoperable 


Fig. 2. 


SUMMARY 


Irradiation of a simulated colon carci- 
noma in the rat before surgery was shown 
to increase the number of operable cases, 
the number of operable animals surviving, 
and the number found to be free of disease 
nine weeks following surgery. In addi- 
tion, postoperative recurrence of disease 
was less frequent in animals whose tumors 
were irradiated than in the unirradiated 
animals. 


DOMENICO AGOSTINO AND JAMES J. NICKSON 


Observations on the irradiated animals. 





May 1969 









ff Sureery 
Tumor implant 






<i 


Tumor wt at resection 


SSSBelzs Net weight (yms) 






SHS os 


SSSELSFFLSRESLSSLFALYUNE& Case number 
s 







BSSLSFLSSLSSBASRESREB 





© lymph-node metastasis 

@ Metastasis throughout peritoneal serosa 
* Liver metastasis 

O Paracentesis less than 10cc 

®@ Paracentesis more than 10cc 

% Doubtful case 


Note: The authors wish to express their apprecia- fj 
tion to Dr. Sam H. Seal for helpful discussions and 
James G. Van Dyke for his assistance in preparation 
of this manuscript. 
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SUMMARIO IN INTERLINGUA 
Roentgeno-Therapia Pre-Operatori in Simulate Carcinoma Colonic del Ratto 


Esseva monstrate que irradiation de 
jmulate carcinoma del colon in le ratto 
ante le operation augmenta le numero del 
casos operabile, le numero del operabiles 
que supervive, e le numero del superviven- 
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tes que es libere de morbo novem septi- 
manas post le operation. In plus, recur- 
rentia post-operatori de morbo esseva 
minus frequente in animales in que le 
tumores esseva irradiate. 
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Gonadal Dose in Radiation Therapy’ 
NORMAN A. BAILY, Ph.D.,2 VIRGIL E. YODER, M.S., and MIGUEL A. BOZZINI, M.D. 


pn USE OF x-rays in radiation therapy, 
particularly for the treatment of 
benign conditions, has created an interest in 
the gonadal dose delivered during such 
procedures. Attempts have been made to 
estimate the average gonadal dose for large 
population groups (1, 2), but good experi- 
mental data are few. Experimentally de- 
termined values for children were pre- 
sented by Gwinn et al. (3), and preliminary 
results of measurements on adults were 
reported by Baily et al. (4). The observa- 
tions to be given here include irradiation 
to the neck, head, and shoulder areas de- 
livered for the treatment of malignant 
lesions. The fields are analogous to those 


TABLE I: PuysicaAL CHARACTERISTICS OF IONIZATION CHAMBERS SHOWN IN FIGURE | 


Conducting 
plastic 


SS 


Oy Polystyrene 


Stainless 
steel 








Basic design of ionization chamber. Dimen- 


sions of a and b are given in Table I. 


ig. 1. 








Inner Electrode 
(radius, a) 
(in. ) 


B 3/32 
Cc 3/32 


Chamber 


used in dermatological practice and for the 
treatment of bursitis, chronic tonsillitis, 
keloids, inflammatory thyroid disease, 
etc. (5). 


EXPERIMENTAL 


In the early phases of this investigation, 
the exposure dose was recorded with a 
Victoreen 10-mr stray radiation chamber 
and Baldwin-Farmer type BD-2/15 ioniza- 
tion chambers (4). The Victoreen cham- 
ber was satisfactory with regard to wave- 
length dependence, showed a fair amount of 
directionality, and had sufficient sensi- 
tivity. Because of its large size, however, 
it could not be used for measurements in 
female patients and was also difficult to 
place properly on males. 

The Baldwin-Farmer chambers were of 
convenient size but lacked sufficient sensi- 


' From the Department of Radiation Therapy, Roswell Park Memorial Institute, Buffalo, N. Y 
This investigation was supported in part by a research grant, A-169, from t 


publication in August 1959. 


Outer Electrode 
(radius, b) 


Minimum 
Detectable Dose 
(milliroentgens 


Maximum Dose 
(milliroentgens ) 
210 0.47 
470 £3 
1,900 4.2 


tivity for many cases and further showed a 
very poor wave-length response curve in 
the long wave-length region. In this part 
of the spectrum the directional characteris- 
tics were also poor. 

In order to overcome the difficulties 
mentioned above, we designed and built 
our own chambers. The basic design is 
shown in Figure 1. Three chambers hav- 
ing different sensitive volumes and electr- 
cal capacities were built. These chambers, 
when used in conjunction with the Bald- 
win-Farmer electrometer, had maximum 
usable ranges and minimum sensitivities 
as shown in Table I. The maximum e- 
posure capability was governed by the 
capacity of the electrometer to supply sufi 
cient voltage for saturation conditions in 
the chamber. The minimums given cor 
respond to the amounts of radiation neces 
Accepted for 
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gry to cause a voltage drop of one-half 
gale division. Also given are the radii of 
the inner and outer electrodes. The wall 
thickness for all chambers is 3 mm. except 
jor the end which plugs into the elec- 
trometer. 

The wave-length dependence of these 
chambers (Table II) varies with respect to 
the ratio of wall thickness to sensitive 


100 % 








Fig. 2. 
tion of incidence for 100-kvp x-ray beam (h.v.1. 1.4 
mm. Al). 


Polar plot of chamber response vs. direc- 


volume. In the case of the most sensitive 
chamber, however, which was used for the 
majority of the measurements, the wave- 
length response was excellent. 


TaBLe II: RESPONSE OF CHAMBERS SHOWN IN FIGURE 
1 TO RADIATIONS OF DIFFERENT QUALITIES 








; a= Relative Response——— 

kVp h.v.] Chamber Chamber Chamber 
A B in 

400 5.0 mm. Cu 1.00 1.00 1.00 

2) 2.1mm. Cu 0.96 0.95 1.01 

100 1.4mm. Al 1.02 0.87 0.99 

‘0 0.25 mm. Al 0.87 


1.01 0.89 


The directional response of the chambers 
varied with the quality of the radiation 
used, falling off severely for soft radiation 
incident on the cap. This disadvantage is 
due to the relatively thick cap used and 
can be corrected considerably by a redesign 
ol this portion of the chamber. Figure 2 is 
4 polar plot of chamber response versus 
direction of incidence for an x-ray beam 
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Fig. 3. Polar plot of chamber response vs. direc- 
tion of incidence for 250-kvp x-ray beam (h.v.]. 2.1 
mm. Cu). 


generated at 100 kvp and having a half- 
value layer of 1.4 mm. Al. A similar plot 
is given in Figure 3 for x-radiation generated 
at 250 kvp with a half-value layer of 2.1 
mim. Cu. 

The exposure dose for males was meas- 
ured by taping the chambers to the scro- 
tum, while in females the chambers were 
inserted in the vagina against the face of 
the cervix. 

RESULTS 

The values which we shall present below 
were obtained during irradiation to the 
head, neck, and shoulder areas for malig- 
nant lesions. All treatments were de- 
livered through well defined and coned 
fields. The study encompasses 64 in- 
dividual patients, 9 female and 55 male. 

(a) Irradiation of Head: This group 
includes patients who received irradiation 
for malignant lesions of the scalp, eyelids, 
lips, cheek, ete. Table III shows the re- 
sults obtained. Excluded from these aver- 
age values are those readings obtained 
when the beam was tilted away (180°) 
from the gonadal area (here, the dose was 
less than 0.1 mr/100 r on the skin) and 
those high readings which occurred when 
technics were used which allowed direct 
scattered radiation to be incident on the 
gonadal area. 








TABLE III: GONADAL DOSE RECEIVED BY PATIENTS 
IRRADIATED FOR LESIONS ON THE HEAD 
Milliroentgens 
kvp Area per 100 r 
(cm.?) Incident 
on the Skin 

100 1.5 0.15 
100 2.0 0.19 
100 3.5 0.22 
100 4.0 0.15 
100 4.5 0.37 
100 5.0 0.07 
100 5.5 0.15 
100 6.0 0.15 
100 6.5 0.32 
100 7.0 0.58 
140 7.0 0.12 
140 8.0 0.17 
140 10 0.13 
140 12.5 0.50 
140 7 0.53 
140 17.9 0.57 
140 19 0.31 
140 22 0.27 
200 25 2.3 

400 80 5.0 


(b) Irradiation of the Neck: The gon- 
adal dose recorded on patients who were re- 
ceiving radiation to areas on the neck are 
shown in Table IV. The dose received 
per unit amount of radiation incident on 
the skin is shown for two different qualities 
of radiation. The doses given are averages 
of individual recordings on different pa- 
tients. 

TABLE IV: GoONADAL DOSE RECEIVED BY PATIENTS 


UNDERGOING RADIATION THERAPY FOR LESIONS 
IN THE NECK 








Milliroentgens 
kvp Area per 100 r 
(cm.?) Incident 

on the Skin 
250 80 6.7 
250 120 3.3 
400 48 3.3 
400 120 7.1 
400 150 5.9 


(c) Irradiation of the Shoulder and 
Thorax: Gonadal doses received by pa- 
tients undergoing radiation therapy to 
areas of the thorax and shoulder are given 
in Table V. 


DISCUSSION 


The average values given in Tables III, 
IV, and V indicate some trends and an 
order of magnitude of the gonadal dose re- 
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TaBLe V: Gonapat Doses RECEIVED By Parypyss 
UNDERGOING RADIATION THERAPY TO SHOULDER 
AND THORAX AREAS 








Milliroentgens 


kvp ( mt per 108 : 
. ncident 
on the Skin 
200 200 91 
250 80 5.1 
250 154 4.6 
250 200 144 
400 64 27.6 
400 200 49.6 
400 225 60.9 


ceived by patients while undergoing radia- 
tion therapy to various sites of the body. 
The accuracy and validity of such measure. 
ments when applied to an individual case 
are affected by such factors as patient size, 
position on the table, and scattering from 
walls and supporting structures. In many 
instances one or more of these details seem 
to be capable of changing the measured 
values by as much as a factor of two. 

In every instance, where the beam was 
directed 180° from the gonadal region, the 
dose was considerably lower than average. 
In many instances it was too low to be 
measured. On the other hand, inordi- 
nantly high values were obtained in those 
cases where the beam was angled toward 
this area. 

When thoracic fields were placed pos- 
teriorly on male patients, the gonadal dose 
recorded was significantly higher than fields 
of the same size placed anteriorly. Thisis 
probably due to soft scatter from the treat- 
ment table. 

Another factor which seemingly affects 
the gonadal dose is patient size. In those 
patients of short and slight build, we in- 
variably recorded higher values than in 
normal or larger individuals. 


SUMMARY 


Presented are ionization chambers hav- 
ing sensitivities, wave-length dependence, 
and directional characteristics which are 
satisfactory for the measurement of got- 
adal dose received by patients undergoing 
radiation therapy. A study of 64 cases is 
presented showing typical gonadal dose 
values received by such patients while 
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wdergoing treatment to sites about the 
head, neck, shoulders, and thorax. 


Hughes Nuclear Electronics Laboratory 
Culver City, Calif 
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SUMMARIO IN INTERLINGUA 


Dose Gonadal in Therapia Radiatori 


Le autores ha confectionate cameras 
de ionisation con grados de sensibilitate, 
con dependentia del longor de unda, e con 
characteristicas directional satisfacente pro 
mesurar le exposition gonadal resultante 
de therapia radiational. Iste cameras es- 
seva usate pro determinar le doses gonadal 
in 64 patientes (9 feminin e 55 mascule) 
tractate per radiotherapia al capite, collo, 
spalda, e thorace pro morbo maligne. In 


masculos le cameras esseva collate (con 
banda adhesive) al scroto. In femininas, 
illos esseva inserite in le vagina contra le 
facie del cervice. Le observationes es 
tabulate. 

In le casos individual, factores como 
dimensiones del patiente, position sur le 
tabula, e retrospersion ab parientes e 
structuras de supporto affice le accuratia 
e le validitate del mesurationes presentate. 


SIH 


Radiation Protection Standards’ 
LAURISTON S. TAYLOR? 


ipa WE SPEAK about standards we 

may well ask ourselves what we 
mean. To most people standards mean 
something firmly fixed, or at least repro- 
ducible—something quite permanent or 
something that is quite definitely definable. 
As a matter of fact, there are few absolute 
standards. 

We may think of physical standards, 
such as the meter-bar, that can be stored 
away in a vault and can confidently be 
expected to remain the same, year in and 
year out. Or we may have what we call 
standard preparations. These are used, in 
the main, for checking measurement meth- 
ods or technics. Standard samples of steel, 
for example, after careful analysis in the 
laboratory are sent out to the mill, where 
they are run through an analysis procedure 
as a check on itsaccuracy. Again, we have 
standards of radioactivity—a radionuclide 
accurately measured in the laboratory and 
then used to check measurement technics 
in a hospital or some other laboratory. 

In the field of human applications we 
have what may be called biological stand- 
ards. These are frequently based on some 
specified biological result produced in an 
animal exposed to a particular material. 
The proving of a drug against a biological 
standard involves the exposure of a num- 
ber of animals and then a statistical analy- 
sis of the final result. By its very nature, 
this is a procedure that cannot use man as 
the standardizing animal. But at least we 
have a procedure which for most cases will 
determine the potency of a biological agent 
within some range of certainty. 

There is much talk today about radiation 
protection standards. Here the so-called 
standards are based mainly on long experi- 
ence with man working in a known environ- 
ment of radiation, followed by the exercise of 
technical judgment as to whether or not an 


effect may have been produced upon him, 
Radiation protection standards do not per. 
mit of direct testing. Indeed, most of 
them should not be called standards at al} 
They might much better be designated as 
radiation protection guides. 

Actually, most of our radiation protec. 
tion criteria of today are based on absence 
of the demonstration of any deleterious in- 
fluence. Because of our limited knowledge 
of the effect of low levels of radiation on 
animals, and the almost nonexistent knowl- 
edge of the effects of small doses of radia- 
tion on man, the permissible exposure levels 
for radiation workers have been set low 
enough so that there is a negligible probabil- 
ity of radiation damage occurring to the 
exposed individual. 

This concept may be summed up by a 
quotation from the most recent report of 
the International Commission on Radio- 
logical Protection: 


‘The permissible dose for an individual is that dose 
accumulated over a long period of time or resulting 
from a single exposure, which, in the light of present 
knowledge, carries a negligible probability of severe 
somatic or genetic injuries; furthermore, it is sucha 
dose that any effects that ensue, more frequently are 
limited to those of a minor nature that would not be 
considered unacceptable by the exposed individual 
and by competent medical authorities. 

‘““Any severe somatic injuries (such as leukemia 
that might result from exposure of individuals to 
the permissible dose would be limited to an exceed- 
ingly small fraction of the exposed group; effects 
such as shortening of life span, which might be ex- 
pected to occur more frequently, would be very slight 
and would likely be hidden by a normal biological 
variation. The permissible doses can therefore be 
expected to produce effects that could be detectable 
only by statistical methods applied to large groups. 


Radiation protection criteria based on al 
absence of observable effect could obvi- 
ously be too low. About all that we know 
is that rarely, if ever, does an identifiable 
radiation effect occur in relationship to 4 


' Presented July 20, 1959, at the dedication of the German Roentgen Museum in Remscheid-Lennep 


Submitted for publication in September 1959. 


2 Chief, Atomic and Radiation Physics Division, National Bureau of Standards, Washington 25, D. C. 
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specific known radiation exposure at the 
permissible level. a 

Qn the other hand, our exposure criteria 
may be too high. The mere fact that we 
have not been able to observe some damage 
does not necessarily mean there has been 
none. It may well be that we simply do 
not yet know enough about how to observe 
an effect which may, in fact, be deleterious. 
Also, when we speak of an ‘“‘observed 
efect” we must use great care. It could 
well be that radiation might cause some 
efect, which is not in itself harmful. 
Great wisdom will be required to define 
properly what is really deleterious. The 
problem is further complicated by the fact 
that, at least at low radiation exposure 
levels, practically any effect which might be 
caused by radiation can also occur spon- 
taneously for reasons unknown and unre- 
lated to the radiation exposure. 

Radiation effects may, for convenience, 
be placed in three categories. The first of 
these is somatic effects or damage to the 
body cells exclusive of the germ cells. 
Included in this category is such damage 
as bone sarcoma from the deposition of 
radioactive material in the bone. 

The second category would consist in 
genetic damage, with alterations in the 
germ cells which play a part in our heredi- 
tary processes. Somatic effects, of course, 
are limited to the individual exposed, 
whereas genetic effects may be transmitted 
for generations. 

A third effect is the shortening of the 
average life span, or life expectancy, of the 
individual. This has been fairly well dem- 
onstrated in animals but, because of the 
complication of the problem, has yet to be 
shown clearly in man. An often quoted 
report on the life expectancy of early radi- 
dlogists, as compared with other physicians, 
initially indicated an average shortening 
ofthelife span of about five years. When, 
however, the same data were subjected to 
Proper analysis, the results turned out to 
be quite inconclusive. 

Life shortening, in itself, is something 
exceedingly difficult of definition. Only 
rarely will it show up as some identifiable 
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radiation-produced disease. For the most 
part, the animal or man simply appears to 
grow old a little sooner than normal, or to 
succumb a little more easily to the ordinary 
diseases to which he is prone. But these 
same things can happen from a variety of 
other causes. From all we know today, 
life-shortening effects, if they exist in 
man at all, can be detected only by the 
most critical of statistical studies of large 
samples of exposed population. 

One of the most serious gaps in our 
knowledge relates to the determination of 
the effects of very low-level radiation ex- 
posures occurring over long periods of 
time. Thus far, no experiments with ani- 
mals and no information on man have 
demonstrated the existence of a threshold of 
radiation effect, z.e., a radiation level below 
which damage definitely will not occur, and 
above which damage probably will occur. 
Similarly we have virtually no knowledge as 
to the linearity of radiation effects. Is 
there an established relationship between 
total dose or dose-rate and a measurable 
biological effect? For the most part, the 
present answer to this is that we do not 
know. On the other hand, some informa- 
tion is beginning to develop as a result of a 
careful study of persons suffering from leu- 
kemia. This is a clearly definable disease, 
known to be produced by radiation as well 
as by other causes. 

To develop some perspective on the 
problem of establishing radiation protection 
criteria for occupational exposure, it may 
be interesting to go back about thirty 
years to the time when the first of these was 
tentatively put forward. Early permis- 
sible exposures were expressed in terms of 
the fraction of a skin erythema dose pro- 
duced by radiation under conditions where, 
it was felt, there was some reasonable idea 
as to the amount of radiationinvolved. Of 
course, the amount necessary to cause an 
erythema was not considered acceptable. 
The first permissible dose, as proposed by 
Mutscheller, was specified as 1/100 of an 
erythema dose in thirty days. Others 
expressed this as 1/1000 of an erythema 
dose in three days. 
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It must be borne in mind that up to 1928 
we had no acceptable unit of radiation 
dose. By the early 1930’s the roentgen 
had become established as an acceptable 
unit, in terms of which the permissible dose 
level could be expressed. The value turned 
out to be approximately 0.2 roentgen per 
day. This was recommended as the per- 
missible dose level by the International 
Commission on Radiological Protection in 
1934. In 1936, the National Committee 
on Radiation Protection in this country 
recommended a level of 0.1 roentgen a 
day, mainly to correct for dose measure- 
ments made in free air instead of on the 
skin. 

Because of extensive radiobiological in- 
formation gained during the Manhattan 
District operations and because of the in- 
troduction of kinds and quantities of 
radiations not considered earlier, the pro- 
tection problem again came under inten- 
sive review in this country beginning in 
1946. Asa result of these studies, it was 
found that the old level of 0.1 roentgen per 
day, while probably satisfactory, might be 
marginal. Accordingly, recommendations 
were made in about 1948 that the level be 
reduced from 0.1 roentgen per day to 0.3 
roentgen per week. This value was sub- 
sequently recommended by the Interna- 
tional Commission in 1950. 

At the time that the above studies be- 
gan, in the late 1940's, there was an acute 
awareness of the genetic problem, but 
establishment of any quantitative relation- 
ship between dose and genetic effect did 
not then appear feasible. However, at a 
meeting of the International Commission in 
Stockholm in 1952, at which a number of 
geneticists were present, an attempt was 
made to assess the situation. It was agreed 
then that for genetic reasons the radiation 
exposure of the population should be kept 
as low as possible and that the average per 
capita dose should preferably not exceed a 
value somewhere between 3 and 20 rems 
through the child-bearing period. Un- 
officially, it seemed that a value of 10 rems 
might be satisfactory. 

Beginning in about 1955, the genetic 


May 196) 


aspects of our radiation protection problem 
came under intensive study by varioy 
groups in this country and abroad. As, 
result of this, the International Commis. 
sion on Radiation Protection, in Apri 
1956, recommended that the average pey 
capita dose to the gonads be not greater 
than a value of the order of background 
radiation, in addition to the background 
radiation. In June the National Academy 
of Sciences recommended the specific level 
of 10 rems average per capita gonadal dose 
for the whole population up to age thirty, 
that age being selected because 50 per cent 
of the children are born to parents of that 
age or under. 

In 1957 the National Committee stated 
this somewhat more specifically as follows: 

“The maximum permissible dose to the 
gonads, for the population of the United 
States as a whole, from all sources of radia- 
tion including medical and other man-made 
sources and background, shall not exceed 
14,000,000 man-rems_ per 1,000,000. of 
population over the period from conception 
up to age thirty and one-third of that 
amount each decade thereafter.” 

At the present time this can be broken 
down approximately as follows: 
.....4,000,000 man-rems 


5,000,000 
150, 000* 
150, 000* 
200 , 000* 

9 , 500 , 000 man-rems 

4,500,000* man-rems 


Background radiation . 
Medical irradiation.......... 
Occupational exposure 
Radiation in plant environs 
Fall-out 


Balance 


At the time that the International Com- 
mission made its recommendation with 
regard to genetic dose for the whole popula- 
tion, it also reconsidered the problem of pet 
missible dose criteria for occupational ex- 
posure. For the principal purpose o 
holding down the genetic dose among 
radiation workers, it was found possible to 
reduce further the old occupational levels 
and still retain a satisfactory use of radi 
tion sources. It was recommended that 
the dose for radiation workers not be a 


* Portions subject to control. This is the part 
ferred to later, that the ICRP includes in its definite 
of genetic dose. 
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cumulated faster than approximately 50 
rems up to age thirty, and 50 rems per 
decade thereafter. This could be reduced 
to an average of 5 rems/year or 0.1 rem 
per week. 7 

A somewhat simplified picture of the 
trends in the basic permissible dose levels 
for occupational exposure since 1954 is as 
follows: 

Level 
(rems/ year) 


» 


ICRP (April 1956) 
ICRP (1950-1956) at 0.3 rem/week 15 


NCRP (1935-1948) at 0.1 rem/day 30 
ICRP (1934-1950) at 0.2 rem/day 60 


Prior to 1934 100 


Considerable public attention has been 
directed recently to the repeated lowering 
of the maximum permissible dose for radia- 
tion workers. Some comments have im- 
plied that these decreases were a clear indi- 
cation of dereliction in establishing the 
earlier standards or that the bodies respon- 
sible for the recommendation didn’t know 
what they were doing in the first place. 

It should be emphasized that neither 
implication is valid. Nobody will admit 
more quickly than the many who have 
worked on this problem that we still lack a 
great deal of information necessary to 
establish protection standards on a more 
quantitative basis. On the other hand, 
the various aspects of radiation protection 
have been studied by the nation’s leading 
experts. In addition, millions of dollars 
worth of research, mainly supported by the 
Atomic Energy Commission, has been de- 
voted to studies leading directly or indi- 
rectly to a better understanding of the 
overall protection problem. 

A variety of factors have entered into the 
considerations leading to the successive 
lowering of the permissible exposure for 
radiation workers. For one thing the 
number of radiation workers is increasing 
rapidly, and damage, if it occurs, may in- 
volve a larger absolute number of people. 
Also, beginning in the 1930’s, new radia- 
tion sources operating at very much higher 
potentials were developed, so that individ- 
uals were exposed to more penetrating ra- 
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diation, which could reach cells at body 
depths not as seriously affected by the low- 
energy radiations used earlier. Many new 
sources of radiation, moreover, began to be 
developed as the result of nuclear fission. 
Exposure to very high energy x-rays and 
neutrons, as well as to the normal radiations 
from radionuclides, may now occur. Fur- 
thermore, because of the nature of nuclear- 
energy operations, it is much more easily 
possible for radioactive material to enter 
the body, where it may lodge indefinitely, 
or at least long enough to do some harm. 

An important consideration in reducing 
permissible dose levels had also to do with 
the fact that improved technics and proce- 
dures and improved knowledge of shielding 
have permitted work with large quantities 
of radiation, while at the same time expos- 
ing the workers to less stray radiation. 
The Atomic Energy Commission, for ex- 
ample, found a few years ago that most of 
its operations were being conducted with- 
out exposure of the workers to more than a 
small fraction of the permissible dose then 
in use. 

With this brief review of the develop- 
ment of protection criteria as we now have 
them, let us return to look at some of the 
difficulties involved. One of the problems 
has to do with the relationship between the 
rate at which the radiation is delivered and 
the end biological effect. We know, for 
example, that the administration of a 
heavy dose of radiation for therapeutic 
purposes induces a form of radiation sick- 
ness in the patient, whereas the same dose 
delivered more slowly in daily fractions 
may not produce any evidence of such a 
reaction. We know also that a dose of say 
1,000 roentgens given all at once to the 
whole body will cause early death; yet 
the same amount was accepted by large 
numbers of our early radiologists without 
any demonstrable damage. 

These facts indicate that, if the damage 
is not too great, some degree of tissue re- 
covery must take place. Precisely how 


much or what the mechanism may be is 
not known, but there is no doubt of its 
existence. 
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As mentioned above, the first permissible 
dose was expressed in terms of radiation ex- 
posure per day, without respect to whether 
the day’s exposure was delivered all at 
once or uniformly over the working period. 
Lack of evidence of any effect of larger 
daily exposures led to the adoption of one 
week as the time over which the exposure 
might be integrated. Other proposals 
would have allowed a month or even a 
quarter of a year. Now there must be 
some point at which this extension of the 
integration time must cease. But so far 
there is no evidence to indicate that it makes 
any difference whether a permissible dose is 
received in a matter of seconds or in a 
month or two, provided, of course, that the 
dose is somewhere within the relatively low 
levels we are talking about. For practical 
reasons, some periods of integration have to 
be selected. 

Our recommendations of today say, in 
effect, that an individual’s exposure should 
not exceed an average of 5 rems per year, 
but added to this is a provision designed 
to prevent abuse of the averaging period, 
namely, that within any thirteen consecu- 
tive weeks the dose shall not exceed 3 
rems. 

It will be noticed that up to here the 
discussion has dealt rather loosely with 
“averages ’—yearly averages, weekly aver- 
ages, daily averages, etc.—but it is in pre- 
cisely this area that difficulties begin to 
arise. These difficulties are introduced 
not just because of the hazards of radiation 
itself, but also because of the hazards of our 
legal procedures. Radiation has become 
so important to so many people that its 
control is insisted upon, and properly so. 
To accomplish control in due legal style, 
however, it seems we must put aside our 
sense of proportion and our sense of humor 
and we must define our permissible expo- 
sure levels in terms that are completely 
black or completely white. The inability 
of our legal procedures to deal with aver- 
ages has led to the development of a sort of 
formula for expressing the maximum per- 
missible dose (MPD) for occupational 
This states that at any age the 
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exposure of any individual shall not exceed 
five times the number of years of his age 
beyond eighteen, and may be expressed as 
MPD = 5(N-18) rems, where N is the 
person’s age. 

To minimize the possibility of unduly 
large single doses, it is further specified 
that exposure during any thirteen consecy- 
tive weeks shall not exceed 3 rems. This 
formula, it should be pointed out, carries no 
mathematical magic but is merely a con- 
venient way of expressing the principle 
that we desire to achieve. It satisfies the 
legal requirements; it can be enforced; it 
can be managed within any particular radi- 
ation installation. 

Radioactive material entering the body 
may lodge indefinitely or be eliminated 
gradually, either through the normal body 
processes or by means of natural radioac- 
tive decay. Guides for permissible amounts 
of radioactive material in the body are de- 
rived by two different approaches. 

For radionuclides that are primarily 
bone-seekers and alpha- or beta-emitters, 
we fall back on the unfortunate experience 
of the radium dial workers in the 1920's. 
Here, through great effort, it has been de- 
termined that radium lodged in the body in 
amounts totaling less than 1 microcurie is 
not known to have produced damage to the 
individual. If there are any exceptions to 
this, they are exceedingly rare. Never- 
theless, to be on the safe side, a permissible 
body burden for radium has been set at the 
level of 0.1 microcurie. In the meantime 
it has been determined that 0.1 microcurie 
of radium lodged in bone will produce a 
local dose of the order of 0.6 rem a week. 
Analysis of damage caused by radium, or 
other radionuclides behaving in a similar 
manner, is very complicated and includes 
an understanding of the effects of distribu- 
tion within the bone as well as the total 
amount present. For other radionuclides, 
the acceptable amount in bone has been 
based on that amount which will not pro- 
duce a local dose greater than the 0.6 rem 
produced by radium. On this basis, for 
example, the permissible body burden of 2 
microcuries is set for strontium 90. 
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We have no comparable knowledge of 
the effect of ingested radioactive material 
on other organs of the body. It was there- 
jore decided that the dose to a single organ 
produced by any other radionuclide should 
not exceed the level previously set for the 
weekly whole-body dose for external radia- 
tion: namely, 0.3 rem per week. This 
appears to be conservative, since it is pre- 
sumed that the whole body can withstand 
this same dose from external sources. On 
the other hand, to assign a factor to the es- 
gntiality of a particular organ in relation 
to the function of the body as a whole is 
difficult. 

It was mentioned above that in 1957 the 
basic permissible level for whole body ex- 
posure was reduced from an average of 
about 15 rems per year to about 5 rems per 
year. In the consideration of exposure of 
individual body organs to radiation from 
ingested radionuclides, however, a reduc- 
tion by this factor of 3 is not believed neces- 
sary for most organs. On the other hand, 
for the gonads or the whole body, the re- 
duction by a factor of 3 is regarded as essen- 
tial. Without going into further detail, it 
can be seen from this discussion that our 
permissible dose criteria go back to dif- 
ferent fundamental considerations under 
different circumstances. However, cross 
checking as far as we are able, we find that 
no grave inconsistencies have been intro- 
duced. 

The following is a simplified picture of 
the current basic permissible dose criteria 
for occupational exposure. 


External irradiation 
Whole body, gonads, blood-forming organs, eyes 
5 rems/year (average) 
Internal irradiation j 
Whole body, gonads, blood-forming organs 
5 rems/year (0.1 rem/week) 
Thyroid, bone (for certain radionuclides) 
28 rems/year (0.56 rem/week) 
Other single organs 
15 rems/year (0.3 rem/week) 


Mention was made above of our lack of 
knowledge as to whether radiation effects 
are linear or nonlinear and whether or not 
thresholds exist. 


It should be pointed out 
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that the various protection bodies, in set- 
ting permissible levels such as those dis- 
cussed above, have always operated on the 
basis that there are no thresholds and that 
the effects are essentially linear in nature. 
This, of course, may or may not be true. 
If true, it would imply (a) that, in spite of 
our failure to observe specific effects at 
very low doses, there is some degree of 
radiation damage to the human system no 
matter what the exposure level may be, and 
(6) that any radiation exposure whatever 
involves some possible risk to the individual. 
We are thus faced with the dilemma that, if 
we are to reduce radiation risk to zero, we 
must at the same time eliminate all use of 
all radiation, though we cannot, of course, 
eliminate background radiation. Under 
these circumstances, we must be willing to 
face a small and undefinable risk. It is 
something that we are accustomed to do in 
many other areas of life, and I will not dwell 
on it further at this time. 

We should again emphasize our almost 
total lack of knowledge about radiation 
damage at very low exposure levels. Our 
assumption of a linear dose-effect relation- 
ship and the absence of a threshold does not 
necessarily establish either of these as a 
fact. The use of such assumptions, how- 
ever, makes our current permissible dose 
levels highly conservative. On the other 
hand, we must be careful as to how this is 
interpreted to the public. 

As stated above, all of our permissible 
radiation exposure levels are based on the 
absence of positive knowledge of damage. 
This in itself should provide some degree 
of reassurance. It means that the per- 
centage of people exposed and who have re- 
sultant damage is so small as to be essen- 
tially undetectable. On the other hand, if 
one considers the entire population of a 
country of the size of the United States, 
while the percentage may be small, the 
absolute numbers are appreciable. Here 
we find ourselves involved in a serious 
philosophical argument. Do we deal in 
percentages or do we deal in numbers? 
In either case the individuals are not de- 
fined. 
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Let us turn to another set of criteria 
which we are compelled to use for reasons 
that will become obvious. Radiation is 
produced in a variety of places commonly re- 
ferred to as installations. The permissible 
levels discussed thus far refer to persons 
who work within these installations and for 
whom the working conditions are carefully 
controlled. They are monitored and are 
subject to special health precautions. On 
the other hand, if radiation escapes from 
the installation, as for example through the 
wall or ceiling to the next-door apartment, 
or by way of contaminated effluents from 
an atomic energy plant, persons outside of 
the controlled area may be subjected to an 
exposure over which they themselves have 
nocontrol. For ethical as well as biomedi- 
cal reasons, these people cannot be exposed 
to the same levels that may be allowed to 
individuals within the plants. 

For exposures outside of controlled 
installations the permissible levels have 
been set at one-tenth of those allowed 
within the installation. This is not arbi- 


trary in spite of the fact that no damage 
is presumed to have occurred to the workers 


within the plants. Persons outside of a 
particular plant might be exposed to the 
radiation not only from that plant but 
possibly from several others as_ well; 
there is no way of controlling this. Fur- 
thermore, because of the possible escape 
of radioactive material, larger numbers of 
people may be exposed outside the plant 
than inside. Even more critical is the 
fact that the outside population will 
include children and pregnant women; 
the embryo is especially sensitive to radia- 
tion. We have here a situation where an 
individual is subjected to conditions over 
which he himself has no control. Persons 
outside the installations can be protected 
only by properly regulated operations 
within. 

Thus far all the levels that have been 
discussed are subject to direct control, 
and in a sense we have set standards (or 
preferably guides) by which this control 
can be effected. We have a very different 
situation when the general population is 
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subjected to other sources of man-made 
radiation not controllable from within ay 
installation. For example, we have the 
present-day problem of radioactive {aj. 
out. 

As already mentioned, the Nationaj 
Academy of Sciences, National Committee 
on Radiation Protection, and other bodies 
have recommended a permissible exposure 
for the whole population at an average 
per capita dose not exceeding 10 rems 
above background up to age thirty, from 
all sources of man-made radiation. Here 
the primary consideration is the genetic 
burden on the whole population. 

As far as an individual is concerned, 
exposure at one-tenth of the maximum 
permissible occupational level appears to 
be conservative. If, however, the entire 
population were to receive this amount of 
exposure the geneticists feel certain that 
the total would be unacceptably high. 
For example, if we take the average of 5 
rems per year multiplied by 1/10 and again 
multiplied by 30, we find that this would 
give a dose of 15 rems to the gonads up to 
age thirty. If to this we add the back- 
ground of 3 or 4 rems and the average 
medical exposure of 5 rems, the total is 
somewhere between 20 and 25 rems, 
which is unacceptably high. 

The tabulation on page 826 shows 
roughly how we may stand today with 
regard to the distribution of gonadal dose 
from the various sources of radiation to 
which our population is exposed. 

The International Commission on Radio- 
logical Protection has recognized the need 
for some guidance in future planning of 
the amount of radiation that may be 
delivered to the public from all sources. 
Without some advance planning there is 
the inevitable danger that unbridled exploi- 
tation of radiation in industry, medical 
applications, and weapons testing, might 
result in increases of such degree that the 
total would be unacceptable. For plan- 
ning purposes the Commission has given 
the following illustrative apportionment 
of the genetic dose (exclusive of background 
and medical exposures) : 
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{railable: 5 rems, Average Per Capita Dose Up to Age 
Thirty 
5 rems/yr. to 0.7% of 
population for 12 yr. 
0.5 rem/yr. to 3% of popu- 
lation for 30 yr. 
1.5 rems 0.05 rem/yr. to 100% of 
population for 30 yr. 
Population-at- (internal emitters) 
large 0.5 rem 0.05 rem/yr. to 33% of 
population for 30 yr. 
(external radiation) 


Occupational 1.0 rem 


Special groups 0.5 rem 


Reserve 1.5 rems 


In developing the illustrative apportion- 
ment above, the International Commission 
has excluded both background and medical 
irradiation. The first cannot be controlled 
and is widely variable. The latter is con- 
sidered separately because of its variability, 
because other methods are being studied 
for limiting it, and because it serves a useful 
purpose. The remaining sources of irradi- 
ation correspond to those indicated earlier 
p. 826) and amount to 5 X 10° man-rems 
per 10° population or an average per capita 
dose of 5 rems. 

It should be emphasized that these 
suggestions of the International Commis- 
sion are purely illustrative guides; at the 
present time we can see no way of enforcing 
them. We are, however, concerned in this 
country about the manner in which they 
wil be accepted. This concern stems 
irom the fact that we are attempting to 
legislate our way through much of the 
problem of radiation protection. The 
mere mention of such guides as are shown 
here may be picked up by some well 
meaning legislator and made into law. 
Itisclear indeed that such matters cannot 
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be made the subject of legislation. Guides, 
however, are useful for constructive na- 
tional planning. A close watch over the 
output from various sources of radiation 
can be kept and, if any one of these is 
found to be following a dangerous trend, 
steps can be taken to curtail it. This is 
not an unreasonable plan. But the U. S. 
National Committee on Radiation Protec- 
tion believes that it is wise, for the time 
being, to refrain from making specific 
recommendations along these lines with 
the same degree of confidence that it has 
had in making recommendations for per- 
missible dose under situations completely 
within our control. 

In due course a decision will have to be 
made at a high governmental level as to 
how to assign the radiation exposure of the 
population to the different sources which 
produce it in the first place. We believe, 
however, that the problem is not so pressing 
but that we can wait for a few years before 
attempting to solve it in any regulatory 
way. To seek to do this at the present 
time, with our meager knowledge and 
experience, would undoubtedly hamper the 
uses of radiation to a degree that could well 
be unacceptable to our society as a whole. 
Radiation is far too valuable an agent in 
the service of man to be fettered in such a 
way that it is never allowed to grow 
properly. What we must attempt, as a 
matter of general principle, is, to the best 
of our ability, to hold down radiation 
exposure from all sources. 


Atomic and Radiation Physics Division 
National Bureau of Standards 
Washington 25, D. C. 


(Pro le summario in interlingua, vider le pagina 833) 








A New Injection Apparatus for Angiography’ 
J. LADENHEIM, M.D.? 


eee INCREASING use of serial angiog- 
raphy and other forms of contrast 
radiography has established the need for 
an automatic injector to eliminate the 
danger of exposure for the physician per- 
forming the study. Several electrical or 
mechanical models are available, but they 
are expensive. The apparatus to be de- 
scribed here has been used for carotid arteri- 
ography but can easily be modified for 
application to other injection studies. It 
can be constructed for the most part from 
equipment available in every hospital. 
Additionally required material can be 
purchased for less than a dollar and a half. 

The following material is required: 

1.. A 10-c.c. field block Luer-Lok syr- 
inge. The two finger attachments are 
detached and discarded, only the syringe 
and plunger with the metal ring being re- 
tained. Two small holes are bored in the 
metal ring of the plunger. 

2. A two-way stop-cock. 

3. A wing bolt. One hole is bored in 
each of the wings. The body of the bolt 
must be ground down a quarter of an inch 
so that it can be placed on the syringe and 
the two-way stop-cock can be screwed on 
tightly. 

4. Two small springs.* If the rings 
are somewhat stiff, two rings may be 
opened slightly. 

5. A ring clamp, sterile. 

6. A sterile venotube 20.‘ 

7. Ring stand, unsterile. An 
venous pole may be used instead. 

The percutaneous insertion of the needle 
is done in the usual fashion. About 11 c.c. 
of warm Hypaque is drawn up in the 
syringe. The wing bolt, with its wings 
pointing upward, is placed over the tip of 
the syringe, the two-way stop-cock is 
screwed on, and the venotubing is con- 


intra- 


! Accepted for publication in July 1959. 





Fig. 1. Injection apparatus for angiography. 


Some of the 


nected to this (see Fig. 1). 
contents of the syringe are ejected until 
all the air and bubbles in both syringe and 
tubing have been expelled, leaving only the 


desired amount of the medium. The stop- 
cock is turned off and the tubing occluded 
with a metal disk. 

The two springs are then fastened to the 
holes in the wing bolt below and to the 
handle of the syringe above. A sterile ring 
clamp is attached under the springs to the 
shaft of the syringe and connected to 4 
ring stand which has been placed under the 


? Resident in Neurosurgery, Mary Hitchcock Memorial Hospital, Hanover, N. H. 


Made by the Gardner Wire Company, Chicago. 
* Abbott Laboratories. 


Model E 48 C. 


832 
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patient (or to an intravenous pole beside 
the patient). The venotubing is connected 


tothearteriogram needle. After personnel 
have been cleared from the room, the metal 
tab is released from the tubing and the stop- 
cock is opened, permitting the springs to 
contract. As the operator hastens from 
the room, the serial exposures may be 





A NEw INJECTION APPARATUS FOR ANGIOGRAPHY $33 


begun. After these have been completed, 
the springs are detached and the syringe 
and tubing are flushed with saline, prior to 
reuse. 

The apparatus has been successfully 
employed for over 18 injections. 


20 62nd St., 
West New York, N. J. 


SUMMARIO IN INTERLINGUA 
Un Nove Apparatura de Injection pro le Angiographia 


Es describite un nove, incostose, e 
facilemente construite apparato de injec- 
tion pro le angiographia. Le componentes 
principal es un syringa Luer-Lok, un 
obturator bi-directional, un vite a alas, duo 
micre resortos de filo metallic, un crampa 
anular, venotubage sterilisate, e un porta- 


anulos o polo intravenose. Iste apparato 
ha essite usate a bon successo in angiogra- 
phia carotidic. Con appropriate modifica- 
tiones illo va sin dubita provar se utile 
etiam in altere studios a injection. Le 
exposition del examinator es reducite al 
minimo. 


SUMMARIS IN INTERLINGUA 


Standards de Protection Contra le Radiation 
(Pagina 824) 


Le disveloppamento de standards de 
protection contra le radiation—i.e., pro 
usar un termino plus appropriate, de 
guidas de protection—es traciate ab le 
proponimento (de circa tres decennios 
retro) de acceptar un centesimo del dose 
erythematogenic como limite del exposi- 
tion permissibile usque al valores que es 
currentemente acceptate. 

Le recommendationes in nostre dies 
stipula de facto que le exposition del 
individuo non debe exceder al media 5 
tem per anno e que intra 13 septimanas 
consecutive illo non debe exceder 3 rem. 
Iste nivellos es applicabile a personas qui 
travalia intra le si-appellate installationes 
€ qui, per consequente, es surveliate e 
subjecte a special precautiones sanitari. 
Pro rationes ethic e biomedical, le popula- 
tion general non debe esser exponite a tal 
gtados de irradiation. Foras del installa- 
tiones le nivellos de exposition permissibile 





ha essite fixate a un decimo de lo que es 
permittite intra le installationes. 

Es signalate que le majoritate del cri- 
terios pro le protection contra le radiation 
es basate super le absentia de demon- 
strabile effectos nocive, ben que le facto 
que tal effectos ha non essite demonstrate 
non prova lor non-existentia. A _ iste 
tempore nos ha nulle prova—ni ab ex- 
perimentos animal, ni ab observationes in 
humanos—de un limine del effecto radia- 
tori, i.e. de un nivello infra le qual nulle 
damno occurre e supra le qual le occur- 
rentia de damno es probabile. 

Le varie aspectos del problema de pro- 
tection es considerate in detalio, con refe- 
rentia al recommendationes del Commis- 
sion International pro le Protection e del 
statounitese Committee National. Es pre- 
sentate argumentos contra le precipitate 
institution de regulationes governamental 
a iste stadio de nostre cognoscentias. 


WORK IN PROGRESS 





“Afterloading’’ Applicator for 
Radiation Therapy of 
Carcinoma of the Uterus 


ULRICH K. HENSCHKE, M.D., Ph.D. 


The main feature of the applicator to be described 
here is the elimination of radiation exposure during 
its introduction into the uterus and vagina. This is 
accomplished by “‘afterloading.’’ In the operating 
room, only the empty applicator is inserted. After 
the patient has returned to her room, the radioactive 
sources are introduced through three tubes which 
extend from the applicator through the vagina to 
the outside. 

The applicator, as used in an uncomplicated 
cervical carcinoma, is shown in the accompanying 
figure. Uterus and vagina are schematically out- 
lined. To place the applicator, the empty central 
tube is first introduced into the uterine cavity. 
Next, the two lateral balls with empty tubes at- 
tached are inserted, one after the other, into the 
right and left vaginal fornices. These lateral balls 
are guided into position by an alignment plate which 
has holes for the central and the lateral tubes. 

The position of the inserted applicator is main- 
tained by additional balls on the central tube and 
by the customary packing or, alternatively, by 
sutures. For the tubing as well as for the balls, 
nylon has proved most satisfactory. 

Individual adjustments are made at the time of 
insertion by varying the length of the tube in the 
uterus and by choosing balls of various diameters. 
The dose to the rectum and bladder can be re- 
duced by lead or tungsten inserts in the balls, by 
packing, or by one or two Foley bag catheters 
(not shown in drawing), which increase the dis- 
tance of the applicator to rectum and/or bladder. 
The Foley catheters are securely held in position by 
holes in the alignment plate. 

As radioactive sources, small cylindrical en- 
capsulated sources of cobalt 60, iridium 192, euro- 
pium 152/154, cesium 137, radium or radon can be 
used. These are loaded into thin tubing which fits 
into the three larger tubes of the inserted appli- 
cator. Usually one source is inserted into the 
center of each lateral ball. In the central tube, 
several sources are arranged in tandem from the tip 
to the level of the cervix. Additional sources are 
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Afterloading applicator for cervical cancer. 




















used in the central tube if irradiation of the vagina 
is desired. The dose distribution is controlled by 
using sources of different strength and by their 
removal at different times. 

In interstitial therapy the principle of “after- 
loading’”’ was used as early as 1910 by Abbe. In 
recent years, it has been applied by Mowatt and 
Stevens, as well as by Suit and by the present 
writer. As far as we know, afterloading has not yet 
been utilized in the treatment of carcinoma of the 
uterus. 


Memorial Center 
444 East 68th St. 
New York 21, N. Y. 
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EDITORIAL 





Radiation Therapy Records and Record Keeping 


It must have been early indeed that 
the need for accurate records of thera- 
peutic applications of ionizing radiation to 
patients was recognized. The first re- 
corded reference (1) in RADIOLOGY was in 
1929, but even this begins with an apology 
for the presumption of “‘again introducing 
the subject of records.”” Ever since, it has 
been the constant effort of radiologists to 
keep their records abreast of existing infor- 
mation. This is good, for it is largely 
because of these records, by means of which 
a valid estimate of what was accomplished 
by the method could be made, that the 
specialty has developed to its present 
status. 

Radiation therapy in this country is just 
now getting out of knee pants. It stands 
at the threshold of an era of development 
which will take it out of what has in a 
large part been an empirical art and put it 
into a position permitting a more real 
appreciation of what happens as a bio- 
chemical or biophysical event. In order 
to take maximal advantage of these de- 
velopments, the need for complete, ac- 
curate, and carefully kept data of the 
physical factors involved in the procedure 
becomes ever more important. 

With this in mind, the Directors of the 
Radiological Society of North America 
asked its Physics Committee to review the 
matter of radiation therapy records and to 
provide a new form which would make it 
possible for radiologists to record data 
tlevant to their radiotherapeutic pro- 
cedures with the accuracy which present 
concepts permit and current developments 
require. 

Elsewhere in this journal there appears 
al announcement of a revised system of 
records for radiation therapy which our 
Society proposes to offer to the profession. 


In the introduction to the instructions for 
the use of these new records is outlined the 
reasons for the revision and the history 
of the interest of the Radiological Society 
of North America in these matters. It is 
hoped that everyone will carefully read 
these instructions and reflect on the true 
purpose of a radiation therapy record 
before accepting his first urge to consider 
them ‘‘too complicated.”’ 

Why do we need good radiation therapy 
records? Radiation therapy records share 
with all other medical records the basic 
requirement of being a careful and _ per- 
manent record of the story and description 
of the illness for which the patient seeks 
treatment, and such other data as are 
necessary for keeping track of him. Itisa 
quasi-legal document. Over and above 
these needs there are several which are 
peculiar to the practice of radiation ther- 
apy. These are by their nature largely of a 
physical character, and from such things 
physicians often shy. The Committee by 
many compromises has kept this in mind 
and tried to hold to a minimum, consistent 
with accurate and complete recording, 
those things which are burdensome. 

A radiotherapeutic procedure is often 
prolonged and complex and the most im- 
mediate need of a record is that it serve 
as an accurate guide as to how the pro- 
cedure was conceived and carried out— 
from the planning phase, day by day 
through the period of execution, and finally 
to its conclusion. It must be a true and 
accurate record of what in fact was done, 
not only to the diseased part, but to the 
patient as a whole. It must be a record 
of what was accomplished by the pro- 
cedure. 

Medical treatment requires that we not 
only heal and relieve the sick but that we 
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learn and instruct others thereby. As was 
pointed out in a recent editorial by Dr. 
Sinclair (2), the keeping of an accurate and 
complete record of a therapeutic pro- 
cedure is the only way by which others can 
assess and evaluate what was done and 
repeat it. Much of the literature in radi- 
ation therapy in the past is for all practical 
purposes useless when one attempts to 
evaluate it as a biological episode. If prog- 
ress is to be made in radiation therapy 
as a biological science as well as an art, 
more careful attention must be given to the 
determination and recording of what was 
actually done to the biological material 
concerned. 

‘What are the criteria for a good radia- 
tion therapy chart?’ These criteria are 
completeness, flexibility, and simplicity. 

The chart must provide space for the 
systematic recording of all pertinent in- 
formation: personal data about the pa- 
tient, case history, description of disease 
to be treated, projected treatment plans, 
details of treatment, calibrated physical 
factors, technic of treatment, clinical and 
physical daily record of treatment, and 
final summary of treatment. 

The chart should provide a convenient 
form for recording data for any of the 
widely varying technics employed for treat- 
ment, from single-field superficial therapy 
to supervoltage or telecobalt rotation 
therapy. 

Form and detail are subject to difference 
of opinion. Perhaps the most useful and 
flexible in the hands of an experienced 
therapist is, as Dr. R. R. Newell (3) sug- 
gested in this journal many years ago, a 
simple ruled sheet of paper. Most of us, 
however, need somewhat more guidance. 
A good chart should provide for entry of 
the basic data in as economical an arrange- 
ment of space as possible. 

The chart should make it easy to enter 
the necessary clinical information  sys- 
tematically. 

It should make it possible to record the 
details of the dosimetry and calculations 
in a logical and direct manner. From 
the physical standpoint, the final infor 
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mation required is the daily pattern of 
energy deposited by the beam of radiation 
at various sites of interest in the patient. 
These sites should include points of mayj. 
mum and minimum tumor dose and may 
also include other areas of interest, such as 
the skin. The process of calculating this 
information from the exposure dose rate 
calibration of the machine may be lon: 
and involved. All the physical factors 
of the apparatus employed and the tech- 
nics by which the dose patterns were 
achieved need to be taken into account. 
In more complex treatment technics, daily 
and cumulative exposures of several por. 
tals of entry and absorbed doses at several 
sites of interest must be calculated and re- 
corded. On the other hand, in many tech- 
nics—single-field superficial therapy, for 
example—it is necessary to record only 
single portal exposure. Since the chart 
should provide space to record permanently 
each step in the calculations for widely 
varying therapeutic technics, it must 
necessarily appear somewhat complicated 
on the surface. 

The Committee hopes that the proposed 
chart will find the same wide acceptance 
and usefulness as did the one prepared some 
twenty years ago (4). It is hoped that 
the radiologist will devote the necessary 
time and effort to completing the chart in 
considerable detail; this will prove to 
have a salutory effect upon his thinking and 
increase the acuity of his treatment plar- 
ning and the accuracy of his dose estima- 
tion. It will enable others to have a 
clearer and more accurate knowledge o 
exactly what was done. 

Mirorp D. Scuutz, M.D. 
JouN HALE, Pu.D. 


For the Physics Committee, R.S.N.A. 
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AMERICAN BOARD OF RADIOLOGY 


The dates of the Fall 1960 examinations of the 
American Board of Radiology as given in the March 
sue of RADIOLOGY were unfortunately erroneous. 
The correct dates are Dec. 10-13. The deadline 
or filing applications, July 1, 1960, remains the 
same as does the place, The Terrace Hilton Hotel, 
Cincinnati. 


AMERICAN COLLEGE OF RADIOLOGY 


Dr. Earl E. Barth, Chicago, IIl., retiring Chairman 
ithe Board of Chancellors of the American College 
{ Radiology, was elected the thirty-seventh Presi- 
jent of the College during the Annual Meeting, 
February 1960, in New Orleans. Other new officers 
are Dr. Robert C. Pendergrass, Americus, Ga., 
Vice-President, and Fay H. Squire, M.D., 1753 W. 
Congress, Chicago, Ill., Secretary-Treasurer. 

Newly elected Chancellors are Wendell G. Scott, 
\.LD., St. Louis, Mo.; Stanley M. Wyman, M.D., 
Boston, Mass.; D. Alan Sampson, M.D., Ardmore, 
Penna., nominee of the Chancellors; David S. 
Carroll, M.D., Memphis, Tenn., nominee of the 
Radiological Society of North America; Edward A. 
Petrie, M.D., St. John, New Brunswick, Canada, 
nominee of the Canadian Association of Radiolo- 

Dr. Barth was designated by the Chancellors as 
Delegate to the 1962 International Congress of 
Radiology to be held in Montreal, Canada. 

Gold medals of the College were awarded to Dr. 
L. Henry Garland, San Francisco, Calif., and to Dr. 
lawrence Reynolds, Detroit, Mich., for outstanding 
vontributions to the College and to ‘‘the profession 
ior which it stands.” The Medal of the Centre 
Antoine Béclére was presented to James T. Case, 
MD., Santa Barbara, Calif., in absentia, and was 

received for Dr. Case by Dr. Barth (see below). 


AMERICAN RADIUM SOCIETY 


At the Forty-second Annual Meeting of the 
imerican Radium Society, March 17-19, 1960, in 
san Juan, P. R., Jesshill Love, M.D., Indianapolis, 
Ind., assumed the office of President, following 
Theodore R. Miller, M.D., New York, N. Y., in 
that office. Other officers include Robert L. Brown, 
M.D., Atlanta, Ga., President-Elect; Charles G. 
‘tetson, M.D., Englewood Hospital, Englewood, 
N ]., Secretary; Gilbert H. Fletcher, M.D., Hous 
ton, Texas, Treasurer. 

William S. MacComb, M.D., radiation therapist 
t Houston, Texas, received the Janeway Medal 
ater giving the Annual Janeway Lecture. 

_The next Annual Meeting will be held in Colorado 
‘prings, Colo., May 11-13, 1961. 


& 


INTER-AMERICAN COLLEGE OF 
RADIOLOGY 


The Seventh Inter-American Congress of Radi- 
ology will be held in Sdéo Paulo, Brazil, Sept. 3-10, 
1961. The President of the Congress will be Dr. 
Jose M. Cabello-Campos and the Secretary-General 
will be Dr. Walter Bomfim-Pontes, Rua Cesario 
Motta, No. 112, Sao Paulo, Brazil. 


DALLAS-FORT WORTH 
RADIOLOGICAL SOCIETY 


At a recent meeting of the Dallas-Fort Worth 
(Texas) Radiological Society, the following officers 
were elected: President, John T. Mallams, M.D., 
Dallas; Vice-President, Fred J. Bonte, M.D., Dallas; 
Secretary-Treasurer, W. H. Neil, M.D., 1217 W. 
Cannon St., Fort Worth. 

The Society meets monthly on the third Monday, 
at the Greater Fort Worth International Airport, 
at 6:30 P.M. 


NEVADA RADIOLOGICAL SOCIETY 


The Nevada Radiological Society, organized at 
the last meeting of the Nevada State Medical Associ- 
ation, has elected officers as follows: President, 
Leibert J. Sandars, M.D., Reno; Corresponding 
Secretary, Robert M. Taylor, M.D., 2020 W. 
Charleston Blvd., Las Vegas. 

The Society will meet in conjunction with the 
Annual Meeting of the Nevada Medical Association. 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


The next annual meeting of the Rocky Mountain 
Radiological Society will be held Aug. 11-15, 1960, 
at the new Denver Hilton Hotel, Denver, Colo 
Guest speakers will be Ted F. Leigh, M.D., Emory 
University Clinic, Atlantic, Ga.; C. Richard 
Perryman, M.D., Mercy Hospital, Pittsburgh, 
Penna.; Sydney F. Thomas, M.D., Palo Alto 
Medical Clinic, Palo Alto, Calif.; Benjamin Felson, 
M.D., Cincinnati University, Cincinnati, Ohio; 
David M. Gould, M.D., University of Colorado, 
Denver, Colo. 


WASHINGTON STATE 
RADIOLOGICAL SOCIETY 


Newly elected officers of the Washington State 
Radiological Society, all from Seattle, are: President, 
Eva L. Gilbertson, M.D.; Vice-President, Orltss 
Wildermuth, M.D.; Secretary-Treasurer, Joseph T 
Houk, M.D., 14808 Ambaum Blvd., Seattle 66 

The Society meets at the University of Washington 
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Medical School, the third Monday of each month, 
September to April. 


WESTCHESTER RADIOLOGICAL SOCIETY 


The Westchester (New York) Radiological Society 
has elected as officers for the coming year: Clifford 
C. Baker, M.D., Scarsdale, President; Lucille M. 
Bond, M.D., Mount Vernon, Vice President; Rich- 
ard P. Avonda, M.D., 212 Harwood Bldg., Scarsdale, 
Secretary. 


DR. JAMES T. CASE HONORED 


Dr. James T. Case of Santa Barbara, Calif., 
long prominent in the field of radiology, was honored 
at the February meeting of the American College 
of Radiology (see above) by the award of the gold 
medal of the Centre Antoine Béclére of Paris. 
Because of illness, Dr. Case was prevented from 
being present to receive the medal in person and it 
was accepted on his behalf by Dr. Earl E. Barth. 
The citation, written by Professor Lacassagne, 
President of the Centre Antoine Béclére and a 
member of the French National Academy of Medi- 
cine, summarized Dr. Case's outstanding career 
and mentioned his membership in various foreign 
radiological societies, continuing: 

“To these valued testimonials of admiration and 
recognition the Centre Antoine Béclére intends to 
add that of the granting of its modest medal. But 


we know that you will be appreciative of it, for 
under all circumstances you have shown an interest 


in that organization. It is, on your part, a means of 
expressing your friendly gratitude towards the 
founder of French radiology. Reciprocally, the 
Centre Antoine Béclére shows today its recognition 
and its esteem for the great American radiologist, 
James T. Case.”’ 

The honor of actually placing the medal in Dr. 
Case’s hands was entrusted to Dr. Ross Golden, 
and on Feb. 14, in the Library of the Cottage Hos- 
pital, Santa Barbara, this mission was carried out. 
Among those present on that occasion were a group 
of eminent radiologists including Dr. Andrew H. 
Dowdy and Dr. Leo G. Rigler; Harold S. Chase, 
Chairman of the Board of the Cottage Hospital; 
Robert E. Easton, President of the Memorial 
Cancer Foundation Associates; the editor of the 
Santa Barbara News-Press, and other friends and 
colleagues from Santa Barbara 

In March 1960 there came to Dr. Case the further 
honor of a medal from the Société d’Electrologie 
Francaise, in commemoration of the anniversary 
of his honorary membersh‘> in that society. 


AMERICAN BOARD OF HEALTH PHYSICS 
TO CERTIFY EXPERTS 
IN RADIATION PROTECTION 


At its organization meeting on March 11, 1960, 
the American Board of Health Physics set up the 
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procedures by which it will certify radiation protec. 
tion experts throughout the United States, 

A candidate for certification in Health Physies 
must have a Bachelor's degree in science or engineer. 
ing and at least five years of experience in a Position 
of responsibility in the radiation protection field 
He must be capable of making a complete radiatioy 
protection study of several types of radiation installa. 
tions and will normally be asked to submit reports 
of typical examples of his work. An oral as well as 
a written examination may be required. 

Application blanks for certification may be ob. 
tained from Dr. Elda E. Anderson, Health Physics 
Division, Oak Ridge National Laboratory, 
Ridge, Tenn. , 


Oak 


IRA I. KAPLAN LECTURE 

The ninth Ira I. Kaplan Lecture will be delivered 
Thursday, May 26, 1960, at 5:30 P.M., in the main 
auditorium of Alumni Hall of New York University 
School of Medicine, 550 First Ave. at 31st St., New 
York, N. Y. Dr. Sidney Farber, Professor oj 
Pathology, Harvard Medical School, at the Chil- 
dren’s Hospital, and Director of Research, Children’s 
Cancer Research Foundation, will speak on Biolog- 
ical and Therapeutic Considerations of Cancer in 
Early Life. 


Books Received 


Books received are acknowledged under this 
heading, and such notice may be regarded as recog- 
nition of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 


Low-LEVEL IRRADIATION: A SYMPOSIUM ORGAN- 
IZED BY THE SECTION ON ZOOLOGICAL SCIENCES 
OF THE AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, CO-SPONSORED BY THE UNITED 
STATES ATOMIC ENERGY COMMISSION AND THE 
DIVISION OF BIOLOGICAL AND MEDICAL RESEARCH 
OF THE ARGONNE NATIONAL LABORATORY, ANI 
PRESENTED AT THE INDIANAPOLIS MEETING 
DECEMBER 30, 1957. Edited by Austin M 
Bruges. A volume of 148 pages, with figures and 
tables. Published by the American Association 

for the Advancement of Science (Publication 5! 

Washington, D. C., 1959. Price $3.75; prepaid 

to AAAS members, $3.25. 


ADIOLOGIC RecorDS. By SISTER CHRISTIN 
Sprrko, C.S.J., R.T., B.S. in R.T., MA 
F.A.S.X.T., Associated with the Department 

Roentgenology, St. Mary's Hospital, Amsterdam, 
N. Y.; Instructor in Sociology, St. Mary’s Schoo! 
of Nursing, Amsterdam, N. Y.; Editor, X-R4 
Column, Hospital Management, Chicago, Il 
Fellow, American Society of X-Ray Techniciats 
With a Foreword by Joseph Selman, M.D 
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Tyler Junior College, Tyler, Texas, and an Intro- 
duction by Melvin Aspray, M.D., Past President 
of American Registry of X-Ray Technicians. 
4 volume of 304 pages, with 108 figures. Pub- 
lished by Charles C Thomas, Springfield, IIl., 
1960, Price $8.50. 


PHOTOGRAPHY IN MEDICINE. By ARTHUR SIMA- 
towskI, Director, Department of Photography 
St. Michael's Hospital, Toronto, Canada, AND 
DonaLD J. CuRRIE, M.D., M.Sc., F.R.C.S.E., 
FRC.S.(C.), D.S., F.A.C.S., Attending Staff 
Surgeon and Consultant to the Department of 
Photography, St. Michael’s Hospital, Toronto, 
and Clinical Teacher, Department of Surgery, 
Faculty of Medicine, University of Toronto. 
Tore into. Ont., Canada. A volume of 330 pages, 
with 282 figures. Published by Charles C Thomas, 
Springfield, Ill., 1960. Price $14.50. 


CANCER AND ALLIED DISEASES OF INFANCY AND 
CHiLpHOOD. Edited by IRvinG M. ARIEL, M.D., 
Associate Professor of Clinical Surgery, New York 
Medical College; Attending Surgeon, Hospital 
for Joint Diseases; Staff Surgeon, Long Island 
Jewish Hospital; Attending Surgeon, Pack 
Medical Group, New York, N. Y., AND GEORGE 
T. Pack, M. D., Associate Professor of Clinical 
Surgery, Cornell University Medical College; 
Attending Surgeon, Memorial Center for Cancer 
and Allied Diseases; Attending Surgeon, Pack 
Medical Group, New York, N. Y. With 27 
Contributing Authors. A volume of 606 pages, 
with numerous figures and tables. Published by 
Little, Brown & Co., Boston, Mass., 1960. Price 


$29 50 


SELECTED PAPERS FROM THE INSTITUTE OF CANCER 
RESEARCH: ROYAL CANCER HOSPITAL, AND FROM 
THE ROYAL MARSDEN HospIrTAL, 1957. Published 
by order of the Committee of Management of the 
Institute and the Board of Governors of the Royal 
Marsden Hospital, London. Volume 12. Cumu- 
lated List of Contents of Volumes 7 to 12, 1950- 
1957. A volume of 1,100 pages, with numerous 
figures and tables. Printed by the Replika Proc- 
ess in Great Britain by Lund Humphries, London, 
England. Distributed by The Chester Beatty Re 
search Institute, Fulham Road, London, S.W. 3, 
England, 1959. 


THe DiaGNostic VALUE OF CONVENTIONAL RADIO 
LOGICAL EXAMINATION OF THE HEART IN ADULTS. 
By PER AMUNDSEN. APPENDIX: AN ACCOUNT OF 
THE STATISTICAL ANALYSIS OF THE RELATIVE 
HEART VOLUMES OF 755 PATIENTS IN VARIOUS 
Disease Groups. By R. G. CARPENTER, M.A. 
From the Roentgen Department, Uleval Hospi 
tal, Oslo, Norway. Acta radiol. Suppl. 181. A 
Monograph of 100 pages, with 13 figures and 32 
tables. Published by Acta radiologica, Stock 
holm 2, Sweden, 1959. Price Sw. Kr. 20: 
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ACOUSTICO-CINERADIOGRAPHIC ANALYSIS CONSID- 
ERATIONS WITH ESPECIAL REFERENCE TO CERTAIN 
CONSONANTAL COMPLEXES. By H. M. TRupy. 
Acta radiol. Suppl. 182. A monograph of 228 
pages, with 126 illustrations. Published by Acta 
radiologica, Stockholm 2, Sweden, 1959. Price 
Sw. Kr. 35:— 


ANGIOGRAPHIC STUDIES OF THE ANATOMY OF SINGLE 
AND MULTIPLE RENAL ARTERIES. By ERIK 
BOIJSEN. From the Roentgen-Diagnostic De- 
partment of the University Hospital, Lund, Swe- 
den. Acta radiol. Suppl. 183. A monograph of 
136 pages, with 56 figures and 16 tables. Pub- 
lished by Acta radiologica, Stockholm 2, Sweden, 
1959. Price Sw. Kr. 30:— 


A TECHNIQUE FOR DESTRUCTION OF THE HypopuHy- 
sis USING Y”-SpHERES: A RADIOLOGIC, ENDO- 
CRINE AND HIsTOLoGic Stupy. By Gustar Not- 
TER. From Radiumhemmet, Karolinska Sjuk- 
huset, Stockholm 60, Sweden. Acta _ radiol. 
Suppl. 184. A monograph of 128 pages, with 64 
figures and 18 tables. Published by Acta radio- 
logica, Stockholm 2, Sweden, 1959. Price Sw. 
Kr. 35:— 


THE SUBARACHNOID CISTERNS: AN ANATOMIC AND 
ROENTGENOLOGIC StuDY. By BENGT LILIEQUIST. 
From the Roentgen Department, Seratimerlasar- 
ettet, Stockholm, Sweden. Acta radiol. Suppl. 
185. A monograph of 108 pages, with 86 figures. 
Published by Acta radiologica, Stockholm 2, Swe- 
den, 1959. Price Sw. Kr. 35:— 


PONTINE ANGLE TUMOUR: ENCEPHALOGRAPHIC AP- 
PEARANCES. By BENGT LILIEQUIST. From the 
Roentgen Department, Serafimerlasarettet, Stock- 
hol, Sweden. Acta radiol. Suppl. 186. A mono- 
graph of 96 pages, with 64 figures. Published by 
Acta radiologica, Stockholm 2, Sweden, 1959. 
Price Sw. Kr. 30:— 


ON THE DESIGN, PHYSICAL PROPERTIES AND PRACTI- 
CAL APPLICATION OF SMALL CONDENSER IONIZA- 
TION CHAMBERS. By HOLGER SKOLDBORN. From 
the Radiation Physics Department, University of 
Lund, Sweden. Acta radiol. Suppl. IS7. A 
monograph of 108 pages, with 42 figures and 9 ta- 
bles. Published by Acta radiologica, Stockholm 2, 
Sweden, 1959. Price Sw. Kr. 30: 


RADIOISOTOPE TELETHERAPY EQUIPMENT: INTER- 
NATIONAL Directory. A monograph of 122 
pages, with numerous figures. Published by The 
International Atomic Energy Agency, Kéarntner 
Ring, Vienna I, Austria, 1959. Agent for United 
States of America, National Agency for Inter- 
national Publications, Inc., SOL Third Ave., New 
York 22, N. Y._ Price $2.00. 


RADIOISOTOPES IN SCIENCE AND INbuUsTRY. A 
SPECIAL REPORT OF THE UNITED STATES ATOMIC 
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ENERGY Commission. A volume of 176 pages, Associate Clinical Professor of Surgery (Neyo. 
with figures and tables. Published by U. S. surgery), Albert Einstein College of Medicine 
Government Printing Office, Washington, D. C., New York, N. Y. A monograph of 158 pages 

1960. Price $1.25 with 44 figures and a tabular summary of jy) 

case histories. Published by Charles C Thomas 
PRECIS DE TECHNIQUE RADIOLOGIQUE. By A. NEGRE Springfield, Ill., 1959. Price $7.00 

AND F. RoUQUET, anciens assistants d'électro This monograph stems from the author's dissatjs. 

radiologie du Val-de-Grace. Preface by Prof. faction with trephination and ventriculography jn 

Didiée. A volume of 386 pages, with 243 figures. the evaluation of cases of head trauma. The first 

Published by G. Doin & C’i®, 8, place de 'Odéon, — portion of the book is an excellent historical review 

Paris VI°. France. 4th ed., 1960. Price 39 NF. of the world literature pertaining to cerebral anging. 
raphy in injuries of the head. Since much of this 
literature is in languages other than English, this 
summary is of great value. References to the 
original articles are included. The remainder oj 
the book summarizes the author's experience with 
cerebral angiography in 103 patients suffering 
acute and chronic head injuries. Indications for 
the procedure are discussed in detail, as well as 
modifications to fit individual circumstances, Djs. 
tinctions between absolute and relative indications 
are adequately analyzed. 

There are separate descriptions of the types oj 
traumatic lesions demonstrated. These include 
subdural, epidural, and intracortical hematoma 
depressed fractures, gunshot wounds, and cerebral 
edema. The differential diagnoses of various 
entities is discussed. Traumatic cases with super. 
TRANSVERSALE TOMOGRAPHIE: EXPERIMENTELLE — jmposed or associated non-traumatic lesions are als 

UNTERSUCHUNGEN ZU DEN PHYSIKALISCH-TECH- considered. Finally, all cases in the series are sum- 

NISCHEN GRUNDLAGEN DER TRANSVERSALEN TO- marized in table form, including history, physical 

MOGRAPHIE UND DIE KLINISCHEN ANWENDUNGS- examination, radiographic findings, and clinical 

MOGLICHKEITEN By Dr. FRanz HAMMER, course. There are 44 figures, for the most part 

Leiter des Zentralréntgen- und Radiuminstitutes groups of roentgenograms, reasonably well repr 

des a. 6. Krankenhauses der Stadt Linz,O.0. A = duced. ; : 

monograph of 70 pages, with 74 figures. Pub- The book is recommended to anyone dealing with 
lished by Wilhelm Maudrich, Franz-Josefs-Kai23, the radiography or management of patients with 

Vienna 1, Austria, 1959. Sole representative in pead injury. ‘Although little new material 

United States and Canada: Intercontinental presented, ‘the current knowledge is well sum 

nae Book Corporation, New York 16, N.Y. marized and the case material competently analyzed 

*rice $5.05 


RADIO-DIAGNOSTIC EN RHUMATOLOGIE: 400 IMAGES 
DE BASE. By S. DE SEzZE, ALBERT DjIAN, AND 
MICHELINE PHANKIM-CHAPUIS. Travail du Cen- 
tre de rhumatologie Viggo-Petersen, Hopital 
Lariboisiére, Paris. A monograph of 188 pages, 
with numerous figures. Published by L’Expan 
sion scientifique francaise, 15 rue St-Bencit, Paris 
VI®, France, 1959. Price 30 NF. 


NOTIONS DE RADIOBIOLOGIE. By HENRY Rovx, 
Prof. & la Faculté de médecine de Marseille. A 
volume of 176 pages, with 38 figures. Published 
by Masson et Cie, 120, Blvd. Saint-Germain, 
Paris VI®. France, 1960. Price 25,00 NF. 





RADIOISOTOPES IN MEDICINE. By RICHARD R 

TARRICE AND MarK S. BLUMBERG, M.D., Stan- 
a : ; “ae ake ford Research Institute, Menlo Park, Cali 
aureada de Doctorado en medicina, 1955, — SRI Project No. IU-2567. Prepared for Ofic 
Universidad de la Habana, Facultad de medicina, 
Catedra de radiologfia y fisioterapia. A mono- 
graph of 4%) pages, with figures and tables. (Re- 
printed from Revista cubana de pediatria, May- 
August 1959 Published by Molina y Compania, 


1 


S. A.. Sol Nim. 316, Habana, Cuba, 1959. 


NEFROCALCINOSIS: ESTUDIO CLINICO-RADIOLOGICO. 
By Dr. MANUEL VIAMONTE PUNCET. Tesis 


of Isotopes Development, U. S. Atomic Energ 
Commission, Washington, D. C. A monograph 
of 180 pages, with 68 tables. Available from the 
Office of Technical Services, Department 
Commerce, Washington 25, D. C., 1959. Pree 
$3.00 


Book Reviews This report contains a wealth of material 0 


economic background of isotopes as well as on U 
ANGIOGRAPHY IN THE MANAGEMENT OF — medical uses to which they are being put 
Trauma. By CuHaries A. CARTON, Production figures for England and the Unite 
formerly Assistant Professor of Neuro- States and the value of shipments from 
Baylor University College of Medicine, countries are of interest. The United King 
Neurosurgery, Veterans Administration production is said probably to exceed that of the 
Houston, Texas; now Chief, Division United States at the present time. More significatt 
surgery, Montefiore Hospital, and is the fact that the United Kingdom's annual shi 
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ment rate over the most recent five-year period has 
increased twice as rapidly as that of the United 
It is well known that an aggressive com- 
mercial program of radioisotope supply is under 
way in England and that the majority of production, 
srobably as much as 70 per cent, is for export com- 
sared with about 30 per cent in the United States. 


States. 


Russia's position is difficult to assess. In general it 
appears that the Russians have a sizable production 
and, if available figures are at all accurate, could 
create a marked impact on the world market at any 
time 

About three-quarters of the text is devoted to the 
yse of the radioisotopes in clinical medicine and in 
research. The influences in the development of 
nuclear medicine are discussed. There is a separate 
ction on teletherapy and one entitled ‘Projections 
r the Future.’ One Appendix includes a Survey 
i Users of Isotopes for Human Administration, 
including an isotope case tabulating code (Stanford 
Research Institute), while others list sources of 
project data and references. 


DETAILERKENNBARKEIT UND DOSIS BEI DER RONT- 
GENDURCHLEUCHTUNG: DURCHLEUCHTUNGS- 
SCHIRME UND BILDVERSTARKER. By DR. MED. 
WoLFGANG Frik, Privatdozent der medizinische 
Strahlenkunde, R6éntgenabteilung der Medizin- 
ischen Klinik mit Poliklinik der Universitat Erlan- 
zen. Band 6, Medizin: Theorie und Klinik in 
Einzeldarstellungen, edited by Professor Dr. 
med. Hans Schaefer, Heidelberg, unter Mitwir- 
kung von Prof. Dr. G. Bodechtel, Munich, 
tal. A monograph of 168 pages, with 35 figures 
and 48 tables. Published by Dr. Alfred Hiithig, 
Wilckensstrasse 3, Heidelberg, Germany, 1959. 
Price DM 18. 


lhe author discusses the position held by fluoros- 
py in modern x-ray diagnosis and considers the 
antages and disadvantages of this phase of 
nostic roentgenology. He then takes up the 
matter of technical development, including image- 
lifying systems, and follows this with the theo- 
retical aspects of the subject, defining resolution, 
liscussing the fluctuation theory of Rose, covering 
phantoms for fluoroscopy, and including the practical 
feriormance and evaluation of phantom investiga- 
ions. The results of his own investigations on dose 
measurements are given. There is an extensive 
liscussion on the resolution obtained with a zinc- 






14 


admium-sulfide screen and with an electron optical 
mage amplifier. The monograph concludes with 
acollection of the results of other workers on phan 
mM investigations. 
he bibliography is rather extensive; the subject 
and the pictures and style add to 
the value of the book. It is believed that everyone 








interested in fluoroscopy will gain valuable informa 
} P! g 
ton by reading this text, especially in its clarifica 


on ot the differences between conventional screens 





Be Nag Si 
{0d mage amplifiers. 
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DIE STREIFENATELEKTASEN DER LUNGE. By 
Priv.-Doz. Dr. MebD. FRIEDRICH HEUCK, Ober- 
arzt der R6ntgenstationen der Medizinischen 
Universitats-Klinik Kiel. Heft 7, Zwanglose 
Abhandlungen aus dem Gebiet der normalen und 
pathologischen Anatomie. Edited by Prof. Dr. 
W. Bargmann, Direktor des Anatomischen Insti- 
tuts der Universitat Kiel, and Prof. Dr. W. Doerr, 
Direktor des Pathologischen Instituts der Univer- 
sitat Kiel. A monograph of 108 pages, with 136 
illustrations on 64 figures. Published by Georg 
Thieme, Herdweg 63, (14a) Stuttgart, Germany, 
1959. Distributed in United States and Canada 
by the Intercontinental Medical Book Corpora- 
tion, New York 16, N. Y. Price DM 32.— 


($7.60); to subscribers DM 25.60—( 36.10). 


This excellent monograph offers a new word 
(stripe atelectases) for the linear pulmonary opac- 
ities which heretofore were usually eponymized as 
Fleischner’s plate atelectases. The study is based 
on such linear shadows seen in 174 patients (taken 
from the 53,130 roentgen examinations of the chest, 
performed between 1951 and 1955 in the Depart- 
ment of Internal Medicine of the University of Kiel, 
Germany). As far as the location of these lines is 
concerned, on the right side, + were in the upper, 7 
in the middle, and 99 in the lower lobe: on the left 
side, 4 were in the upper, and 83 in the lower lobe; 
in 23 the lines were bilateral; in 17 they were 
multiple. 

The disease responsible for these manifestations 
was in the chest in 109 patients (51 with cardio- 
vascular conditions, 18 with pulmonary infiltra- 
tions, etc.), in the abdomen in 55 (12 with liver 
diseases, from cirrhosis and stasis to primary and 
metastatic cancer, 13 with postsurgical conditions, 
15 with various abdominal tumors other than 
hepatic, ete.), and elsewhere in 10 (3 patients with 
poliomyelitis, 2 with caisson disease, 2 with brain 
tumors, ete.). Actually, cardiovascular conditions 
were present in 68 patients, but in only 6 of them 
were the stripes bilateral. When there was con- 
comitant pulmonary disease, the line(s) were 
always on the same side as the pulmonary lesion(s). 

In selected instances, bronchography. tomog- 
raphy, and diaphragmatic roentgenkymography 
were utilized, and from these examinations the 
author concludes that the “lines” (after exclusion 
of those of pleural origin) mostly represent atelec- 
tases with subsegmental distribution. There can 
be identified also lines, located subpleurally, which 
have no segmental distribution, which are inter- 
preted as compression atelectases. The existence of 
such stripes in the presence of demonstrable bron- 
chial patency indicates that they can appear as the 
result of a mechanism other than bronchial oc 
clusion. — Briefly mentioned is a 
patients, submitted to diagnostic pneumoperito 
neum, in 7 of Whom stripes appeared after the proce 
dure was instituted 

In his conclusions, the 


series of 15 


author emphasizes the 
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importance (for the appearance of stripe atelec- 
tases) of reduced lung volume and of inadequacy or 
absence of local pulmonary aeration with (partic- 
ularly important) circulatory disturbances, espe- 
cially local stasis. A change takes place in the 
proportion of air and fluid within the pulmonary 
parenchyma with consequent alteration of the 
(local) absorption coefficient for roentgen rays, 
which would then account, even in a purely physical 
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way, for the appearance of the stripes. Whi_ 
Heuck’s study is a valuable contribution to the 
probiem, one cannot but regret that he has failed 
to familiarize himself with pertinent publication: 
from the English language literature (most of }js 
American references are from before World War [| 
Why is it, for instance, that Kerley (and his lines 
has received so little recognition from German 
authors? 


In Memoriam 


MOSES FREED LUBELL, M.D. 
1900-1960 


Dr. Moses Freed Lubell, for twenty-five vears a 
member of the Radiological Society of North 
America, died recently at his home in Waterville, 
Maine. Dr. Lubell was born Sept. 11, 1900, in 
Philadelphia and was graduated from Harvard Uni- 
versity in 1921. He received his medical degree 
from the College of Physicians and Surgeons, New 
York, and served his internship in Beth Israel Hospi- 
tal in that city. He became associated with the Sis- 


ters’ Hospital, Waterville, and after 1940 was chic 
roentgenologist at Thayer Hospital, Waterville 

Dr. Lubell was a diplomate of the American Board 
of Radiology and a member of the American Colleg 
of Radiology and the Maine Medical Society. He 
was Vice-President of the Waterville Chess Club 

A son, David, now a student at New York Univer- 
sity Medical School, and a daughter, Elizabeth, als 
in college, survive. 





RApIOLoGy, on April 27; 
Society in 1952, on April 25 
this journal 





It is with deep regret that we report the death of two outstanding members of the 
Radiological Society of North America: Dr. Donald S. Childs of Syracuse, N.Y., 
for many years Secretary-Treasurer of the Society and Business Manager of 
Dr. Joseph C. Bell, of Louisville, Ky., President of the 
Further notice will appear in a forthcoming issue of 
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INTRODUCTION 


1 In 1937 the Standardization Committee of 
Po Radiological Society of North America deemed 
+ advisable to recommend a standard form for re- 
wording the factors used in administering treat- 
ments with roentgen rays. The Committee felt 
at that time that general acceptance and use of this 
andard form would encourage accuracy in planning 
‘eatments and ensure uniformity in recording tech- 
sical factors. This chart met with wide acceptance 
ind adequately filled a considerable need in Ameri- 
anradiology. It was based on the use of the roent- 
zen as the unit of re ventgen-ray dose. 

9 During the last twenty years, further progress 
has been made in radiation dosimetry. In particu- 
lar. the inherent limitations of the roentgen have 
en explored and as a result the International 
Commission on Radiological Units, in 1953, adopted 
the more general concept ot absorbed dose, the unit 
jwhich is the rad. If used correctly, both the 
tgen and the rad are useful units, but it must 
preciated that the concepts of exposure dose 
ind absorbed dose upon which they are based, re- 
yectively, are fundamentally different. The ex- 
posure dose is a measure of the radiation field to 
which an object is exposed, while the absorbed dose 
isameasure of the energy actually dissipated in the 











rect 

The biological effects of radiation—the 
xe related to the absorbed dose. It is therefore 
recommended that all treatment records be main- 
tained in rads.' Considerable further thought has 
lo been given to the specifications of radiation 
tment. For these two reasons, the Executive 
littee of the Radiological Society of North 
\merica has felt it appropriate to revise the standard 
=—" treatment chart. The Physics Committee of the 
Society has undertaken the revision. 

4. Accurate specification and recording of dose 
lataare somewhat more complex at present than they 
vere in 1937 because more information of value can 
— tow be obtained. The revised treatment chart, 
nsequently, appears at first glance to be more 
icated than the previous form. It is believed, 

wwever, that the more lengthy form will in fact 
make the dose calculation and recording straight- 
‘rward. Generally speaking, the process of dose 
‘stmation starts with the calibrated value of the ex 
wsure dose rate in air of the therapy apparatus. 
rom this value, absorbed dose to sites of interest is 
— culated through various intermediate steps. In 
he revised chart, the attempt has been made to 
‘movide columnar space for all of the parameters in 
ved in these calculations, as well as necessary 











A thorough discussion of the definitions of these 
wits and their importance is contained in National 
‘ureau of Standards Handbook 62. 
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clinical information. It is believed that careful at- 
tention to the details of dosimetry will be rewarded 
by an improvement in the precision of treatment 
planning and accuracy of dose estimation. 


DETAILS OF FORM 
AND INSTRUCTIONS FOR USE 


I. General 


1. The revised chart consists physically of two 
parts: 

(a) A four-page double-leaf folder which is in- 
tended to be used primarily in institutions and of- 
fices which do not incorporate clinical patient data in 
other record systems. It contains data which would 
otherwise be contained in a hospital record form and 
is concerned primarily with recording personal data, 
history, physical and laboratory findings, projected 
plans for treatment, summary of treatment, and a 
running account of the clinical course during treat- 
ment. 

(b) A single insert sheet printed on both sides for 
recording a detailed account of the radiological 
aspects of a patient’s course of treatment. One side 
of the sheet is devoted to physical and technical fac- 
tors of treatment. The other side of the sheet pro- 
vides space for recording a running summary of the 
treatment given. These sheets may be used inde- 
pendently in institutions or offices which have other 
systems for recording clinical information. As many 
of these sheets as may be required by circumstances 
or repeated courses of treatment may be used and 
inserted into the form, or if this is not used, in the 
hospital or other record. 

2. The forms are printed on standard 8',. X 11- 
inch pages. The printed matter may be offset for 
binding at the left side, right side, top, or bottom. 
The complete chart may be obtained or the insert 
may be ordered separately. The insert page may be 
obtained printed on card stock. Space at the top of 
the first page is provided for printing the name of 
the institution or physician. Thus these forms can 
be adapted to almost any sort of record or filing 
system. 

It is recommended that a new insert sheet—daily 
record of treatment—be used for each definitive 
course of therapy. If for these subsequent courses 
of therapy a new sheet for clinical notes is required, 
it can be detached from the folded sheet and inserted 
in the old fold. 


II. Radiation Therapy Record: Page 1! 
(Figure 1) 
The headings on the form are self-explanatory. 
Space is provided for personal information about the 
patient and case history. 
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RADIATION THERAPY RECORD 
i 
Name | Age | Number Date 
al aie se Neos a 
Home Address Phone 
Room, Ward, Div., Temp. Address Phone 
eer 
Relative or Friend Phone 
_ | 
Ref. Physician Phone 
Insurance 
|Diagnosis Pathology 
———————SSSSSSsy 
Previous Treatment: 
Case History and Description of Disease: Lab. Data: 














Figure 1 


III. Treatment Planning Data: 
(Figure 2) 


Page 2 


1. ‘Size and Location of Treated Part’: Record 
the part of the patient’s body to be treated. Record 
any dimensions of importance in treatment planning 
as, for example, the diameter of the patient in a case 
of treatment with two opposing portals. 

2. “Size and Location of Disease’’: 
brief anatomical description of the dimensions of the 
disease and its location, from evidence obtained 
radiographically, by physical examination, endos- 
copy, etc 

3. ‘Plan of Treatment’: 
for brief entries of projected treatment plans 
for six courses of treatment or six different lesions 
treated at the same time is given. The number of 
portals of entry it is proposed to use; the degrees of 
separation of these portals: the projected tissue 
dose, preferably in rads, daily and total; the period 
of time over which the treatment is to be given; and 
for example, daily or three times a 
The prescribing physi 


Record a 


This space is provided 
Space 


the frequency 
week) should be recorded 

cian should initial the entry 
$ Summary of Treatment’: The course of 
as projected and as eventually com 
For this reason, space is 


radiotherapy 
pleted are rarely the same 
provided for a summary of each course of treatment 


as completed. Columns are provided to enter the 


date treatment was commenced, the date the treat 
ment course ended, the number of treatments given, 


and the number of days during which treatment was 
given. The final dose delivered to the site of interest 
is recorded, preferably giving maximum (and mini- 
mum) calculated values. The next six columns are 
devoted to a record of exposure dose or skin dose 
per field for as many as six portals of entry. 

5. “Details of Treatment’: The remainder of the 
page provides space for a more detailed description 
of each projected plan of treatment. Appropriate 
drawings of the anatomical position of the portals 0! 
entry or the location of the disease within the bod: 
may more conveniently be placed on page 2. 

IV. Calibrated Physical Factors: Page 3 
(Figure 3) 

In this section columns are provided for recordin: 
all the pertinent information with regard to physica 
factors of calibration for the treatment techniqu: 
Since these factors are generally the same during ¢ 
course of treatment, a reference number, called the 
“technique number” is given to identify the particu 
lar technique. In recording daily treatment, thes, ' 
is necessary only to enter the reference techniqu 
number for each daily treatment to fully specify th 
physical factors used on that day. 

Two or more different techniques may be used a 
treatment of a patient. Consequently, four horz 
tal lines are provided. If more than one techrqu 
is used, the number designation of each should Uf 
written in the ‘Tech. #” column and the appropm! 
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——[— — —————— ———  S—-s 3 
Plan of Treatment: Summary of Treatment: 
1 Sof [t.D. in (Rods) ir] Dat Date |#of |# of | Tissue Dose Exposure or Skin Dose 7 Field 
f f e 
Course ted is Daily | Totol Schedule By Start End |Tr'ts |Days) Mox. Min. [A [8 Ie Jo le [F 
4 — t | 1 
pee | Re : - | | | _| eel 
2nd | | 
— | ; - —ft-— + ——_}+—--—- —- + + + | a | 
3rd | | | 
——— +—— iz —+ =~ 4 + + - _—— 
4 aeoae 4 [ —_ == 4 | oo i 
5th ee —- 
a | | 
ee a See, Jt | = 
Detcils of Treatment: 
Figure 2 
physical factors should be written along the horizon- (a) ‘“Inh.”’ (Inherent): Under this heading 


talline in the proper places. 


“Tech 


Technique Number): 


In this column 


should be written the number given to designate the 
technique which will be employed in the treatment of 


) 


2. “Description of | pparatus’’: 


the patient as described above. 


Under this head- 


ing a brief description of the apparatus should be 


ven 


heation 


3. “Beam Energy”: 
apparatus used in this column. 


For x-ray machines include the type of recti- 


Record the potential of the 
Potential should be 


designated as peak (kvp) or constant potential 


kvep), according to the type of apparatus 


For 


samma-rav beams, record the energy of the gamma 


Tavs 


Nominal): 


machine used 


4. “Ma or C( Nominal)” (Milliamperes or Curies, 


For an x-ray beam, record the ma of the 


tominal activity of the source in curies 


o. “Filter, 


Vv 


mm.” 


For gamma-ray beams, record the 


Filtration is almost as impor 
‘anta factor as kilovoltage in influencing beam qual 
Under this heading are columns and spaces for 


recording the thickness in millimeters of all filters 
which may be employed for the technique used 
This column ordinarily will not apply to tele-isotope 
‘supervoltage techniques. 








should be written the thickness of any filtration 
which is inherent in the tube or tube holder or its 
copper or aluminum equivalent, if known. This 
factor is usually most important in superficial 
therapy. 

(b) ‘“‘Add.”’ (Added): The thickness of any filter 
that is added to any inherent filtration should be 
written in this column. When monitor ionization 
chambers are used in the beam of radiation, the 
equivalent thickness should be included as part of 
the added filtration. 

6. “HVL, mm. Al, Cu, Pb”: (Half-Value Laver, 
mm. Al, Cu, Pb): According to international agree 
ment, the quality of roentgen-ray beams should be 
expressed by half-value lavers in millimeter thick 
nesses of aluminum (Al) for low-energy beams, cop 
per (Cu) for deep-therapy beams, or lead (Pb) for 
megavoltage beams. The correct numerical designa 
tion of the quality should be written by appropriate 
abbreviations in the space provided 
7. ‘Source Calib.” (Source Calibration): In these 
two columns are entered the physical calibration of 
the exposure dose rate of the apparatus 

(a) “Dist. em,.”’ (Distance in centimeters): For 
an X-ray source, record in this space the distance in 
centimeters between the target of the x-rav tube 
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Technique of Treatment: 
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* Site of Interest =] usually = tumor. tnote if exp. is reckoned at 1) Surface 
or 2) in the depth of body as in rotation techniques (_] 


Loc. Sites of Interest 


Diagrams of Portals: = 
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other 








Figure 3 


and the position of the ionization chamber. the calculation. Space is provided for up to six por- 


It should be noted that the exposure dose rate of 
many units, primarily because of off-focus radiation 
and cone design, may not follow the inverse-square 
law. If the treatment distance is changed during the 
course of treatment, the change corresponds to a 
new technique and should then be entered with a new 
technique number in the next line. For gamma-ray 
beam therapy, the distance refers to calibration 
reference distance. 

(6) “r/min.” (Roentgens per Minute): Record the 
calibrated exposure dose rate in air (r per minute) 
of the apparatus for the particular technique num- 
ber 


Page 3 


V. Technique of Treatment: 
(Figure 3) 

This section is designed to carry the treatment 
planning and the dose computation from the first 
step, calibrated exposure dose rate in air for the 
particular technique chosen, to the final desired in- 
formation, the absorbed dose at the points of interest 
in the patient. Columns are provided for all per 


tinent physical and clinical factors that enter into 


tals of entry. These may be simultaneously em- 
ployed portals, as in the case of multiple portal 
therapy, or may be used to record changes in tech- 
nique during a course of treatment. 

1. ‘Tech. Letter’ (Technique Letter): This isa 
reference letter to be transferred, with the proper 
technique number, to the “Daily Record of Treat- 
ment” page, (page 4), on every day of treatment 
Once the treatment has been planned, this reference 
is sufficient to index the details necessary for daily 
repositioning of the portals. For example, an an- 
terior pelvic portal may be given the designation 
“A,” a posterior pelvic portal may be given the 
designation ‘‘B,”’ etc. 

2. “F/M Beam” (Fixed or Moving Beam): This 
space is provided for recording whether the beam 1s 
fixed (F) or moving (M). 

3. ‘Portal of Entry Data’’: These columns are 
provided to record clinical data with regard to the 
positioning of the portals of entry. 

(a) “Location”: A brief description of the ana 
tomical position of the portal of entry is noted in this 


space. For example, Right Lateral Neck. It is 
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strongly recommended that this description be sup- 
plemented by a visual record in the form of a draw- 


, clinical photograph, or both. Rubber stamp 
po have been found to be particularly helpful 
jor this purpose. They may be obtained through 
the American Medical Association at reasonable 
prices, in many varieties and sizes, illustrating dif- 
erent regions of the body. The portals of entry 
fields of radiation can be sketched in these anatomi- 
cal outlines quite easily and accurately. A similar 
system is based on engraved anatomical outlines 
printed on gummed paper, such as are reproduced 
in the following pages. These excellent anatomi- 
cal outlines (21 in all) are available through the 
Radiological Society of North America. In either 
case, sufficient space is provided in the treatment 
= at the bottom of page 3, for this record. 

“Ancle 41 and Angle 42 or °Arc.’’ These two 
spaces are provided for the specification of the orien- 
tation of the beam axis with respect to the patient. 
The direction of the beam axis in any radiothera- 
peutie procedure can always be completely speci- 
fied by recording two angles. Angle #1 is usually 
taken with reference to the long axis of the body. In 
fixed beam therapy, Angle #2 usually represents the 
angle of the beam with respect to the coronal 
dorsal-ventral axis of the body. In _ rotation 
therapy, rotation is usually performed with respect 

the long axis of the body. In this case the ‘‘° Arc’ 
notation applies and is used to record the degrees of 
arc of the rotational technique used. 

c) “Size, Shape’: This refers to the dimensions 
field of irradiation. In most fixed field 
therapy, it applies to the dimensions of the field at 
the point of entry to the patient on the surface of the 
body. In moving-field therapy, or in apparatus de- 
signed primarily for moving-beam therapy, the di- 
mension may refer to field size at a depth in the 
patient, usually at the axis of rotation. It should be 
noted in the small boxes at the bottom of this sec- 
tion which situation exists. It is possible that the ex- 
posure dose rate in air may vary with field size suf- 
ficiently so that, if field size is changed during a 
treatment course, a new technique designation may 
be required, as well as a new technique letter under 
Uns section. 


1 the 


4. “Distance in cm.”’: These columns are pro- 
vided so that all significant distances used in dose 
calculations may be recorded. 

a) “Source-Surface’’: This is the distance from 
the source of radiation (focal spot of the x-ray tube, 
T radioactive source in teletherapy apparé itus) to 
the surface of the body at the point of entry of the 
radiation beam axis. In stationary portal therapy, 
this distance should be recorded for each portal of 
entry 

») “Source-Site of Interest”: This is the dis 
‘ance from the source to the site of interest. Ordi- 
unily in treatment planning it is desirable to caleu 
fate the dose to various sites of interest. In a case 
{two opposing portals, for example, sites of interest 
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might be the patient’s skin at the center of the portal 
of entry and a point representing the center of the 
tumor. Other sites of interest which are frequently 
important are points representing the margin of the 
tumor, points representing nearby normal struc- 
tures, or—in megavoltage therapy—the point of 
maximum dose for the entry portal. 

Spaces are provided under this heading for three 
separate sites of interest, the description of which is 
stated in the box below this section. If more than 
three sites of interest are important, this may be 
taken into account by rearranging the “Technique 
Letter’ column letters. 

Source-to-site-of-interest measurements are of im- 
portance principally in rotation therapy calcuJations, 
where the first point of interest is usually the axis of 
rotation, and in which other points in the patient 
are given with respect to the axis position. 

(c) ‘‘Surface-Site of Int.”’ (Surface-Site-of-In- 
terest Distance): This is the distance of significance 
in most stationary portal therapy. It is the dis- 
tance from the surface of the patient to the site of 
interest that is used for determining per cent depth 
dose from depth-dose tables. The column would 
also be used in calculating dose in rotation therapy 
when using the Tumor-Air Ratio method. 

In calculations with isodose curves using the point 
summation method, a position code is useful. For 
example, a point at a depth of 10 cm. in the patient 
but at a distance of + cm. from the axis can con- 
veniently be entered in this column as *‘10, 4.” 

5. “Backscatter Factor’: In this column is 
entered the backscatter factor as determined from 
the literature as being correct for the combination of 
physical and clinical factors already recorded. It is 
convenient for later calculation to record the value 
decimally. A 40% backscatter factor, for example, 
would be entered as 1.40. 

6. Blank Column: This column has been left 
without heading to allow for various second order 
corrections in dose estimation that may sometimes 
be applicable and feasible. Some examples of such 
corrections are: 

(a) Depth dose tables are ordinarily based on 
measurements made in “infinitely thick’’ water- 
equivalent absorbing media. When the treatment 
beam traverses large amounts of bone or air before 
irradiating the tumor, it may be possible to make 
corrections for the inhomogeneity of the actual ab- 
sorbing media. 

(b) When thin parts are treated, corrections for 
lack of saturation backscatter may be applicable. 

(c) When greatly elongated fields are used, an 
elongation correction factor for the depth dose data 
may be necessary. 

7. “Exp. Rate r/min.” (Exposure Dose Rate, r per 
minute): The calibrated exposure dose rate of the 
apparatus under the conditions of use is entered in 
this position from the “Calibrated Physical Factors” 
table above. Note below this table whether ex- 
dose rate is reckoned at the surface or at a 


posure 
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depth in the body, as in moving-beam techniques. 

When moving-beam therapy dose is calculated 
with the use of conventional isodose charts, the values 
entered in this column would be the corrected air ex- 
posure dose rate for the source-skin distance of each 
assumed portal of entry. 

8. “Depth Dose’: In this column is recorded the 
depth dose to the site of interest. This generally 
represents the exposure dose, in per cent, at the site 
of interest relative to some point at which the cali- 
brated exposure dose rate is determined. In most 
conventional techniques, the depth dose is the ex- 
posure at the site of interest expressed as a percent- 
age of the exposure at the surface of the patient on 
the axis of the beam. The value is estimated on the 
basis of isodose curves, charts, or tables available in 
the literature. Determinations for points of interest 
off the axis must be made from isodose curves. For 
moving-beam therapy, there are various systems of 
tabular presentation of depth dose information. In 
the commonly used Tumor-Air Ratio method of 
calculating rotation therapy dose, the tumor-air 
ratios would be entered in this column. For pur- 
poses of later calculation it is convenient to enter the 
values decimally. For example, under certain cir- 
cumstances, a per cent depth dose of 47 per cent 
would best be entered as 0.47. 

9. Roentgen to Rad Conversion Factor: In order 
to calculate the absorbed dose at the sites of interest 
it is necessary at present to first calculate the expo- 
sure dose in roentgens and then convert this value to 
the absorbed dose in rads. Extended tables of the 
conversion factors as a function of absorbing mate- 
rial and beam energy are available in the National 
Bureau of Standards Handbook 62. 

It should be pointed out that the numerical value 
of the rad was chosen so that the correction factor for 
water-equivalent absorbing materials, such as muscle, 
is very close to 1.00. When absorbed dose is desired 
in bony or fatty absorbers, particularly for low en- 
ergy beams, the conversion factor may be appreci- 
able. Itis recommended that the conversion of units 
to absorbed dose be made in any case. 

10. “Abs. Dose rads/min.” (Absorbed Dose Rate 
in rads per minute): The final purpose of all of 
the calculations and data recording thus far on this 
page has been the determination of the value for 
this column. All pertinent data have now been 
determined. The desired value is simply the product 
of the Backscatter Factor (5), Correction Factor 
(6), if any, Exposure Dose Rate (7), Depth Dose 
(8), and r to rad Conversion Factor (9). 

11. “Rads/100 r Exp.” (rads per 100 r Exposure 
Dose): In many installations, it is customary to de- 
termine the number of rads at a site of interest per 
100 r exposure dose at the calibration reference 
point. This column is provided for recording this 
information 


12. ‘Sites of Interest’: Numbers in this column 


refer to the sites of interest as described in the listing 


May 1960 


below this section. The concept and use of sites of 
interest have been discussed above (Section Y, 4). 

13. “Znstruct’s’ (Instructions): Note here any 
special instructions regarding the use of bolus ma. 
terial, a wedge filter, special positions of the patient, 
and so forth. 

14. Diagrams of Portals: The remainder of the 
space on this page is allowed for graphical repre- 
sentation of the positioning of the treatment fields 
on the patient. This has been discussed previously 
(Section V, 3). 


VJ. Daily Record of Treatment: Page 4 


(Figure 4) 


This page is devoted to a running account of each 
day’s therapeutic procedure. When the informa- 
tion on each line of this page has been entered and the 
procedures have been performed, it represents a 
legal record of a prescription ordered and accurately 
filled. 

1. ‘Day or Treat. #” (Day or Treatment Numbe: 
Record in this column either the days elapsed since 
the commencement of treatment or the number of 
treatments given. 

2. “Date: This column is used for recording 
the date on which any treatment is given. It is 
suggested that the year number be written imme- 
diately over ‘‘Date’’ at the head of the column and 
the month and day numbers be entered in the spaces 
below. 

3. “Tech. # and Letter’ (Technique Number and 
Letter): In this column should be written the letter 
and number of the technique used for the particular 
treatment given. In the treatment of a single area 
with a single portal, or in moving-beam therapy, the 
designation refers to the Calibrated Physical Factors 
and Technique of Treatment described in detail 
on page 3 (Fig. 3). If these factors, for exampk 
have been given the reference designation 
this reference is entered on each treatment da 
This system enables quick reference to the exact de 
tails of treatment and obviates the necessity for re- 
writing the full details of the treatment daily. Ii 
multiple portals are used in the treatment of the 
patient, the Calibrated Physical Factors are usual} 
the same for all portals of entry. The reference 
numbers 1-A, 1-B, 1-C, etc., are then used to specifi 
the portal of entry data, when this alternates from 
day to day. For more complicated situations, 4 
when more than one area on the patient is being 
treated, for example, it is usually advisable to make 
use of additional sheets. 

4. “Portal of E:ntry or Site Treated”: The region 
of the body treated may be indicated by appropriate 
descriptive names or abbreviations and should rei 
to anatomical drawings which have been made show 
ing the fields and disease regions treated, as prt 
It is felt that the restatement 
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Figure 4 


5. “Time in Min.” (Treatment Time in Muin- 
ites): This is the number of minutes used for the 
“treatment in order to deliver a predetermined dose. 
The final value obtained at the end of the ‘‘Cali- 
brated Physical Factors’ section was a number of 
rads per minute for each of the portals used and for 
eachof the sites of interest. These values can be used 
in several different ways, depending upon how it is 
desired to specify the daily dose. In any case, a cal- 
culation must be performed (for which space is pro- 
vided on page 6) in order to find the treatment time. 
a) If it is wished to specify the air exposure dose 

at each portal, the calculation is simply the division 

if the desired exposure by the exposure dose rate. 

b) If it is desired to specify the skin dose for each 
portal per day, the skin will be a site of interest in 
thecalculations under‘‘Calibrated Physical Factors.”’ 
The determination of treatment time, then, will be 
the division of the dose rate at the site of interest 
skin) into the desired daily skin dose. Note that, 
ifthe skin is a point of interest, account may have to 
be taken of the exit dose contribution from opposing 
portals or overlapping cross-firing portals. 

c) In the calculation for rotation therapy cases, 
for which the rads per minute at the axis or tumor 
have been calculated, the daily treatment time is 
found by dividing the desired daily tumor dose by 
the tumor dose rate. 

d) Another example is multiple stationary portal 
therapy in which it is desired to deliver a specified 
tumor dose per day and in which each portal is to 
deliver an equal skin dose. In this case, the contri 
bution in rads per minute to the site of interest is 
determined for all portals of entry to be used on the 
first treatment day. These values are summed and 
averaged. The average value of dose rate at the 
site of interest is then divided into the desired daily 
dose at the site of interest in order to obtain the 
daily exposure time for the portals used on the first 
treatment day. This time must be divided among 
theportals used. This procedure is repeated for the 
portals used on the second treatment day, if different 
portals of entry are to be used on that day which are 
hot symmetrically placed with respect to the portals 
ued on the first treatment day. 


6. ‘Exposure in r/field (axis): Single and Cu- 
mulative’’ (Exposure in Roentgens per Field or at Axis, 
Single and Cumulative): In the first column is en- 
tered the single dose to be given. In conventional 
therapy this usually represents exposure at a surface 
of the body or at some suitable point below the sur- 
face when electron equilibrium does not occur at the 
surface. In rotation techniques the exposure is 
usually determined at the axis of rotation. Col- 
umns A, B, C, D, E, and F are used for recording the 
cumulative exposure at each portal of entry. In the 
case of rotation techniques those parts of the body 
receiving Maximum and minimum exposures might 
be selected in lieu of separate portals of entry. 

7. “(Rads) (r) at Sites of Interest: Single and 
Cumulative’: Here are six columns to allow the 
dose at six different sites of interest to be recorded. 
Either exposure dose or absorbed dose may be re- 
corded, but it is preferable to record the calculated 
absorbed dose. The non-applicable unit should be 
crossed out. It is recommended that the dose to at 
least one site of interest be recorded. The preferable 
site of interest is considered to be the central portion 
of the tumor. Single daily increments and the total 
cumulative dose should be recorded one below the 
other. 

As an example of the use of the columns under 
headings 6 and 7 above, consider a theoretical case: 


Two opposing portals on alternate days. 
Technique reference numbers for portals: 
1-B. 
Sites of interest: 
1. Tumor center 
2. Skin under Portal A 
Treatment time. Same for each portal and such that 
200 r per day is the exposure dose for each portal 
Dose to sites of interest: 
1. 100 rads per day from each portal 
2. 240 rads per day, portal A 
20 rads per day, portal B 


1-A and 


This information is recorded in the following way: 
On the first day of treatment, the daily exposure from 
technique A, 200 r, is entered in the column *Single’ 
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DAILY RECORD OF TREATMENT (Continued) 





| Progress notes and clinical observations: 


| 


Date | erythema, etc. 


Note changes in skin, tumor, metastases, general condition and complaints, e.g. nausea, pain, diarrhea, 
































Figure 5 


and in the column ‘“‘A”’ under the heading ‘‘Exposure 
Dose in r/Field."’ Also, the tumor dose, 100 rads, 
is entered in the site of interest column 1 and the 
skin dose, 240 rads, under the site of interest column 
2. On the second day of treatment, after the refer- 
ence 1-B on the second line, 200 r is entered in 
“Single” and in ‘‘B”’ under ‘Exposure in r/Field”’ 
heading. Under ‘“‘Rads at Sites of Interest” 
the value of 100 is entered in the Site #1 
column at the top of the box and the sum of this 
value and the previous day’s contribution, 200 r, is 
entered in the lower half of the box as the accumu- 
lated dose to the site of interest. Similarly, under site 
of interest 42, the value of 20 rads is entered for the 
increment for the second day from portal B. The 
sum of this and the previous day’s dose, 260 rads, is 
entered in the lower half of the box, indicating the 
accumulated dose at that time. Recording of data 
on successive days continues in the same manner, 
except that on the third day the daily dose to portal 
A is added to the previous portal A dose in the “‘A”’ 
column under the ‘‘exposure in r’’ heading to give the 
accumulated exposure to portal A. 

8. “Oper.” (Operator): The technician re- 
sponsible for maintaining prescribed conditions dur- 
ing treatment initials the record in this space 


9. “M.D.”: The physician responsible for the 


treatment initials in this space. 


VII. Daily Record of Treatment (Continued): 
(Page 5) 
(Figure 5) 

Lines and spaces are provided on this page for the 
date of observation, for progress notes, clinical ob 
servations such as changes in skin, tumor, metastases. 
general conditions, and complaints, e.g., nausea, 
pain, diarrhea, erythema, etc. 


VII. Dose Distribution Sketches and Notes: 
(Page 6) 
This page is provided for dose calculations and the 
recording of miscellaneous pertinent information, 


CONCLUSION 


It is possible to use these charts in essentially the 
same manner as the most sketchy of past records 
keeping note only of the date, portal of entry, and 
exposure in roentgens to each portal. It is hoped 
however, that the present charts will be helpful in 
discouraging this practice. It is urged that the 
charts be kept in detail, in order to maintain a com 
plete record and to focus the thinking in treatment 
planning toward the disease as the principal site oi 
interest. 

MILForp D. Scuvutz, M.D 
Joun Hate, Pu.D. 
For the Physics Committee R.S.N.A. 
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(Which may be ordered with the charts) 








85 



































AN 


SAL 


FLE 


KRA 
Vau 


GARE 
t 
( 
Bos 


/ 


0 


The C 
CocHi 
R 
STERN 
lis 
Curr: 
C. 
Marci 
la 





ol 
Guipr’ 
tic 
ODERR, 
Te 
SOWER! 
Cy 
Aviap, 
ast 
Baker, 
ton 
car 
FRENk, 
So- 








The He; 
Hanson 
Sele 
of tl 


858 











ABSTRACTS OF CURRENT LITERATURE 








ROENTGEN DIAGNOSIS 


The Head and Neck 
Jurz, M. H 
km, $. K. Cerebral Paragonimiasis; 47 Cases. 
HacBERG, BENGT, ET AL. Pneumoencephalog- 
raphy in Early Infancy—Risks, Clinical In- 
dications and Technical Considerations. 
AncEL, RONALD W., AND BENSON, D. FRANK. 
Normal Air Encephalogram in Patients with 
Tumor of the Brain. Report of 8 Cases 
SALTZMAN, | GEORG-FREDRIK. Angiographic 
Demonstration of the Posterior Communicat- 
Nor- 


Hydrocephalus. 


ing and Posterior Cerebral Arteries. I. 
mal Angiography.......... 
FLETCHER, THOMAS M., ET AL. 
spasm in Angiography for Intracranial Aneu- 
Incidence and Significance in 100 


Cerebral Vaso- 


rysms. 
Consecutive Angiograms.... ; os 
KRAYENBUHL, H. Cerebral Venous Thrombosis. 
VAUGHAN, BERNARD F. Middle 
Haemorrhage Angiographi- 


Meningeal 
Demonstrated 
cally . ee 
GaRRETT, MICHAEL J. 
the Paranasal Sinuses Simulating Primary 
Growths i Roy eee ees ee 
BosMa, JAMESF.,ETAL. Motions of the Pharynx 


Metastatic Tumours of 


Associated with Initial Aeration of the Lungs 
of the Newborn Infant 


The Chest 

CocHRAN, J. B., ET AL. An Experiment in Mass 
Radiography......... es eetoe: es ites 

STERNBERG, WILLIAM H., ET AL. Primary Ma- 
lignant Lymphomas of the Lung “7 

CurRAN, JAMES D., AND MacCar Tuy, JOAN M. T. 


Cavitating Pulmonary Metastases. Case.. 
MARGOLIN, HAROLD N., ET AL. Idiopathic Uni- 
lateral Hyperlucent Lung: A  Roentgen- 


ologic Syndrome............. ttre Ae ee 
Gury, Lestiz D., ET AL. Pulmonary Resec- 

tion for Mineral Oil Granulomas. . . ; 
UDERR, CHARLES P., ET AL. Microradiographic 

Techniques for Study of Emphysema. ... 
SowERBuTTS, J. G. Mediastinal Bronchogenic 


astinal Widening in the Nephrotic Syndrome 

BakER, Davip H., ET AL. Use of Pneumoperi- 
toneum in Differential Diagnosis of Para- 

: cardiac Masses in Children.............. 

*RENK, E. A Contribution to the Evaluation of 
So-Called Pleural Thickening 


The Heart and Blood Vessels 


Hanson, H. E., er av. Catheterization and 
Selective Roentgenographic Demonstration 


of the Left Ventricle of the Heart 


862 
862 


863 


863 


863 


864 
864 


865 


865 


865 


865 


866 


866 


866 


867 


867 


867 


868 


868 


868 


868 


859 


PORSTMANN, W., AND GEISSLER, W. Retrograde 
Catheterization of the Left Ventricle from the 
Femoral Artery and the Right Common 
Carotid: Two Methods Supplementing 
Each Other: Their Indications and Results 

URIccHIo, JOSEPH F., ET AL. The Diagnosis of 
Traumatic Mitral Regurgitation by Cardiac 
V@HETIUIOGIABAY:. <... 6665. ins ce cee ad 

HOEFFKEN, W. Angiocardiography with Carbon 
ree ree ecu tetiiiin ett Gtsiors 

Scumipt, H. W., AND DEUPMANN, F. J.  Diag- 
nostic Potentialities 
Angiography with 


Limitations of 
Carbon 


and 
Oxygen and 


Hypoplasia of One Pulmonary Artery: 
Radiologic and Pulmonary Function Studies. 
REID, J. M., AND STEVENSON, J.G. Aneurysm of 
the Pulmonary Artery. Report of a Case 
Diagnosed by Angiocardiography and Ex- 
SOWING TONIC 5 asses 0.6 a, 55s eco cs asa ace de Die 


The Lymphatics 


Fucus, W. A., ET AL. Clinical Indications for 


RTO ios 5 ok ns Saas tanned 


The Digestive System 


EBAN, R. E., AND SymMErRS, D. A. (Esophageal 
Moniliasis—The Radiological Appearances 
TISDALE, WILLIAM A., ET AL. Portal Hyperten- 
and Bleeding Esophageal Varices: 
Their Occurrence in the Absence of Both 
Intrahepatic and Extrahepatic Obstruction 


sion 


Benign or Malignant? 
KirsH, IsRAEL E. Roentgen Diagnosability of 
Gastric Ulcer: A Review of 100 Proved 
Cases of Carcinoma of the Stomach. . 
LEMPKE, ROBERT E. _ Intussusception 
Duodenum: Report of a Case 
Brunner’s Gland Hyperplasia............. 
Dick, A. P., ET AL. Pathological Basis of the 
Radiological Changes in Ulcerative Colitis: 
A Study of Cases Treated by Colectomy. . 
NEAL, M. PINSON, JR., ET AL. 
for the Detection of Asymptomatic Tumors of 
the Rectum and Colon...... es 
SCHOBINGER, ROBERT. Operative Intestinal 
Arteriography in the Diagnosis of Divertic- 
ulitis of the Colon... sa 
FRANKENFELD, ROBERT H., ET AL. Giant Air 
Cyst of the Abdomen; An Unusual Mani- 
festation of Diverticulitis of the Sigmoid. 
Report of a Case........ ; 
Tuomas, S. F., ET AL. Uniform Colloidal Dis- 
persions for Hepatolienography . 


of the 
Due to 


Survey Procedures 











































869 


869 


870 


870 


871 


871 


871 


871 


872 


873 


874 


874 





SOO 


DrvucKER, Victor. Small-Intestinal Gallstone 
Ileus and Use of Barium Sulfate per Os in Its 
Diagnosis 

THAL, ALAN P., ET Al 
Obstruction in Chronic Pancreatitis 


Sites of Pancreatic Duct 


Hernia 

BincuaM, J. A. W. 
genital Diaphragmatic Defects 

KIRKLAND, JAMES A. Congenital Posterolateral 
Diaphragmatic Hernia in the Adult 

Hunter, W. R. Herniation Through the Fora- 
men of Morgagni 

CARMICHAEL, J.H.E. An Evaluation of the Toe- 
Touch Position in the Diagnosis of Hiatus 


Herniation Through Con- 


Hernia 


The Musculoskeletal System 

BURKE, AND SMITH, JAMES R. Bone 
Following Burns. A 
Preliminary Re- 


Evans, E 
ind Joint 


Changes 
Roentgenographic Study- 
port 

BRAILSFORD, JAMES F 

GraM, PETER B., ET AL 
dysplasia of Jansen , ; 

CoLe, RoBerT L., AND FERGUSON, M. RICHARD. 
Spontaneous Regression of Reticulum-Cell 
Sarcoma of Bone. A Case Report 

SCHALIMTZEK, Marcus. Roentgenological Ex- 
amination of the Function of the Lumbar 


The Radiology of Gout. . 
Metaphyseal Chondro- 


Spine Serre 
Crongvist, STEN. The Postoperative Myelo- 

gram 
KOuLFR, RotrF. Contrast Examination of the 


Lumbar Interspinous Ligaments. Prelimi- 
nary Report 

LACKNER, J. Forestier’s Disease of the Spine 

GRAINGER, RONALD G. Procto-Colitis and Other 
Pelvic Infections in Relation to Ankylosing 
Spondylitis, With a Note on the Vertebral 
Venous System 

AHLGREN, SVEN-ARNE 
of Spondylolisthesis Buses 

Fett, HERBERT C., SR., AND Russo, VINCENT P. 

Cervical Vertebra. 


“Spontaneous Healing”’ 


Osteoma of a 
of a Case 


Osteoid 


R eport 


Gynecology and Obstetrics 
Law, RK. G, ET AL. Discussion on Soft-Tissue 


Placentography 


The Genitourinary System 
Rusin, E. L 


Pyramids 


, ETAL. Cystic Disease of the Renal 
Sponge Kidney’ ) 


CoRDONNIER, JusTIN J. Unilateral Renal Artery 
Disease with Hypertension 
Miscellaneous 


RicLer, LeoG 


Anatomical Image—Physiological Interpre- 


Caldwell Lecture, 1958 


tation 


Functional Roentgen Diagnosis: 


ABSTRACTS OF CURRENT LITERATURE 


_—— 


Sis 


877 


877 
878 


878 


878 


879 


879 


879 


879 


S80) 


GARLAND, L. HENRY. Studies on the Accuracy 
of Diagnostic Procedures... .. 


Technic 

OpMan, PER. Radiopaque Polythene Catheter... 

Fow.erR, JOHN F. Solid State Image Intensifjers: 
Problems in Design 


RADIOTHERAPY 
BENNINGHOFF, DAVID, AND TSIEN, K. CC. Treat- 
ment and Survival in Breast Cancer: <A Re- 


view of Results 

LEVIN, MARVIN E., ET AL. Persistent Lactation 
Associated with Pituitary Tumor and Hyper- 
adrenal Corticism Treated 
with Pituitary Radiation. 

JOHNSON, EINER W., JR., AND DAHLIN, Davin C 
Treatment of Giant-Cell Tumor of Bone 

ScHWEISGUTH, O., ET AL. Intrathoracic Neuro- 


Successfully 


genic Tumors in Infants and Children: A 
Study of Forty Cases 

Cuccia, Carto A. The Radiotherapeutic Ap- 
proach to Carcinoma of the Bladder 

LUTTERBECK, Contact 
Radiation of Bladder Tumors 

WEISHAAR, JULIUS, AND KOSLOWSKI, KATHE 
Treatment of Hemangiomas, with Particular 
Consideration of Late Damage Such as Dis- 
turbance of Bone Growth When the Heman- 


EUGENE F. Roentgen 


gioma is Located Close to the Epiphysis 
KIRCHHOFF, HEINZ. Methods and 
for Castration, Including Its Application in 


Indications 


Mammary Cancer , 
WEBER, KaRL. The Safety of Exploratory Ex- 
tirpation of Mammary Carcinoma 


ScHAFER, HEINRICH. Extragenital Chorioepi- 
thelioma in a Male 
RADIOISOTOPES 


I'*1_Labeled 
Patients with 


PoOLACHEK, ABRAHAM A., ET AL. 
Protein Fat Meals in 
Chronic Pancreatitis 

NorpDYKE, Ropert A., AND BLAHD, WILLIAM H. 
Blood Disappearance of Radioactive Rose 
Bengal—Rapid Simple Test of Liver Func- 
tion... oe 

Cassipy, Cart E., ANp Astwoop, E. B.  Evalu- 
ation of Radioactive Iodine (I'*!) as a Treat- 
ment for Hyperthyroidism. . 

RICHART, RALPH, AND SHERMAN, CHARLES D., 
Jr. Prolonged Survival in Diffuse Pleural 
Mesothelioma Treated with Au!%® 

FriEs, BENGT, ET AL. Treatment of Peritoneal 
Carcinosis with Colloidal Au!%* in Combina- 
tion with Polyphloretin Phosphate 

Forrest, A. P. M., ET AL. Radio-Active Im- 
plantation of the Pituitary 

Bakay, L., ET AL. P*? Uptake by Normal and 
Ultrasonically Irradiated Brain Tissue from 
Cerebrospinal Fluid. 


and 


May 1969 


Rg) 


88] 


SS] 


S&? 


882 


SSS 


§83 


SS) 


83 


884 


SS 


RR? 


88) 


RS 


RN 








AL 








ABSTRACTS OF CURRENT LITERATURE 


Vol, 74 


Kigin, E.,ET AL. Iatrogenic Disturbances in the 
Endogenous Iodine Environment. A Con- 
tribution to the Possibilities of Error in In- 
vestigations of Iodine Metabolism 


RADIATION EFFECTS 


Bioom, H. J. G., AND GLUCKSMANN, A. Discus- 
sion on the Changes Produced in Tissues by 
Irradiation 

ALDEN, HERBERT S., ET AL. Observations on 
Radiation Exposure in Dermatologic X-Ray 
Therapy ; 

Ayprews, GEORGE C., AND DoMonKos, ANTHONY 
N. The Reduction of Gonadal Dose in 
Dermatologic Radiotherapy 

HAMMER-JACOBSEN, ERLING. Therapeutic Abor- 


tion on Account of X-Ray Examination Dur- 
ing Pregnancy... 

BENACERRAF, B., ET AL. The Effect of High 
Doses of X-Irradiation on the Phagocytic, 
Proliferative, and Metabolic Properties of the 
Reticulo-Endothelial System 

BERNHARD, K., ET AL. Changes of Polyene Fatty 
Acid Synthesis of Skin Lipids After Roentgen 
Irradiation. ; 

RINGERTZ, NILS, ET AL. Growth of Small Com- 
patible Tumor Implants in Presence of Ad- 
mixed Radiation-Killed or Incompatible 
Tumor Cells 

KRAHL, PETER, AND MAIER, ERWIN. Experi- 
mental Studies Concerning the Action of 
Cortisone Derivatives on Radiation-Induced 
Edema of the Larynx.... 





ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 


Hydrocephalus. The Skinner Lecture, 1958. M. H. 
Jupe. J. Fac. Radiologists 10: 119-129, July 1959. 
(The London Hospital, London, E. 1, England) 

This paper, presented as the 1958 Skinner Lecture 
before the Faculty of Radiologists, is a review of the 
subject of hydrocephalus. The author classifies hydro- 
cephalus as hypertensive (with increased pressure) and 
compensatory (without increased pressure). The hyper- 
tensive type can be internal or obstructive, which implies 
that the fluid is confined in the ventricles and is shut off 
from the subarachnoid space by an obstruction in the 
ventricular system, or communicating, which includes 
all those cases in which there is excess of cerebrospinal 
fluid over the surface of the brain as well as in the 
ventricles 

Hypertensive hydrocephalus results from increased 
formation of fluid, impaired absorption of fluid, or ob- 
struction to the outflow. In the compensatory type 
there is an increase in the quantity of cerebrospinal 
fluid to compensate or fill up the space resulting from 
atrophy, shrinkage, or scarring of the brain. 

In the compensatory type of hydrocephalus there 
are no special features recognizable on roentgenograms 
of the skull obtained without a contrast medium. In 
the hypertensive patient the features vary according to 
age and may include separation of the sutures, thinning 
of the calvarium, and alterations in the dorsum sellae. 
This last finding is the earliest and most reliable evi- 
dence in the adult. Later the pituitary fossa may be 
deepened and the dorsum sellae may become eroded 
from above downward by pressure from the anterior 
end of the dilated third ventricle. In such a case the 
upper part of the dorsum, together with the posterior 
clinoid processes, disappears first, an important diag- 
nostic point in the differential diagnosis of intrasellar 
tumor 

The presence of convolutional markings on the inner 
surface of the skull in the adult has received undue 
emphasis in the past. It is only when the markings are 
definitely exaggerated after growth has ceased that 
they are of importance. 

With any great increase of pressure, either as the re- 
sult of obstructing hydrocephalus or by a tumor, or 
both, holes may occur in the floor of the middle fossa 
due to thinning. This may give the appearance of a 
tumor in the floor of the skull. The author believes 
that obstruction at the tentorial collar must play a 
large part in the formation of these holes. 

In young persons the orbital roofs may be depressed, 
causing proptosis. A further sign is thinning of the 
triangular shadow of the lesser wings of the sphenoid 
bone. Rarely, in extreme cases, the vascular foramina 
of the skull are enlarged as a result of prolonged pres- 
sure 

When advanced, hydrocephalus can be recognized by 
angiography; the corpus callosum forming the roof of 
the dilated ventricles is displaced upward, together with 
the pericallosal artery which lies above it, which be- 
comes raised and stretched. The surest method of in- 
vestigation, however, is by air injection into the ven- 
tricles. The earliest sign of ventricular dilatation is 
rounding of the upper and outer angles of the lateral 
ventricles in the anteroposterior view. As dilatation 


proceeds, this rounding spreads upward until, even- 
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tually, the whole ventricle has become round in cross. 
section. 

Hydrocephalus may be due to a variety of congenital 
malformations, as stenosis or atresia of the aqueduct of 
Sylvius and the Arnold-Chiari malformation, in which 
there is a tongue-like prolongation of the cerebellum 
overlapping and adherent to the elongated medull 
This latter anomaly is accompanied almost invariably 
by a meningocele. Also included among congenital 
causes are tuberose sclerosis, basilar invagination, 
achondroplasia and, in later life, Paget’s disease. Other 
conditions leading to hydrocephalus are: inflamma. 
tions which result in fibrosis and obstruction; parasitoses 
and infections, including cysticercosis, toxoplasmosis, 
tuberculosis, and syphilis; massive doses of vitamins 
Aand D; neoplasms and other space-occupying lesions: 
atrophy of the brain, which may be generalized, as in 
Alzheimer’s disease, or localized, as in Pick’s disease. 
Thrombosis of a main vessel will eventually be followed 
by atrophy of the brain in the area which the blood 
vessel supplies and will result in local dilatation of part 
or the whole of the ventricle. 

Twenty-four roentgenograms; 4 photographs; 5 
sketches. THEODORE E. Keats, M.D. 

University of Missouri 


Cerebral Paragonimiasis; A Report of 47 Cases. S. 
K. Kim. Arch. Neurol. 1: 30-37, July 1959. (Johns 
Hopkins University School of Medicine, Baltimore, 
Md.) 

Pulmonary paragonimiasis, which is produced by the 
lung fluke Paragonimus westermani, is endemic in Far 
Eastern countries where raw seafoods are eaten, par- 
ticularly crabs and crayfish. Extrapulmonary mani- 
festations of the disease are fairly uncommon. Cerebral 
involvement accounts for about half of these. 

Prior to the current study only 21 cases were re- 
corded in which cerebral paragonimiasis was demon- 
strated surgically. Forty-five of the author’s 47 cases 
were diagnosed at operation and 2 at autopsy. This 
complication of lung fluke infestation occurs pre- 
dominantly in males under the age of thirty years, of 
poor economic status. 

All but 2 of the author’s patients experienced con- 
vulsive seizures and in 31 these were the initial mani- 
festation. All patients exhibited cranial nerve involve- 
ment, 33 showing a seventh nerve deficit. Thirty-seven 
of the 47 had some degree of hemiparesis. Ova of the 
lung fluke were identified in the sputum in every it 
stance, and the complement-fixation test was invariably 
positive. 

Positive chest films were obtained in all cases: 38 
showed either a cyst or a pneumatocele in the pulmo- 
nary parenchyma, and in 1 case there was a calcified 
solitary pulmonary cyst. Nine of the patients exhibited 
pleural effusion, and the ova of the parasite were found 
in each case on pleural tap. 

Roentgenograms of the skull showed areas of calcifi- 
cation in 18 patients, the degree of density being 
roughly related to the duration of symptoms. Vet 
triculograms, obtained in 14 cases with brain abscess, 
revealed either a displacing lesion or a filling defect 
there was | case of hydrocephalus. Pneumoencephal- 
ography was performed in 16 cases, showing poor filling 
of the subarachnoid space which was interpreted as ev 
dence of arachnoiditis. 
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Histologically these patients showed three distinct 
types of change: chronic arachnoiditis, granulomas 
sither focal or mildly diffuse), and encapsulated ab- 
esses usually measuring approximately 1 to 2 cm. in 
jjameter. 
Medical treatment, w hich may arrest the pulmonary 
shase of the disease, produces no improvement in the 
wrebral symptoms. Surgical treatment is indicated in 
ses where there are single localized lesions without 
penton of arachnoiditis. Surgery is contraindicated 
in the presence of multiple lesions. 
One roentgenogram; 3 photomicrographs; 9 tables. 
W. M. Burns, M.D. 
Dayton, Ohio 





Pneumoencephalography in Early Infancy—Risks, 
Clinical Indications and Technical Considerations. 
Bengt Hagberg, Arne Hamfelt, Martin H:son Holm- 
iahl, and Herman Lodin. Acta pediat. Vol. 48, 
Suppl. 117, 1959, pp. 61-68. (University Hospital, 
Uppsala, Sweden ) 

Ina series of 123 encephalographic examinations per- 
formed on 122 infants and children under fifteen years 
f age during the years 1951-1956, 6 severe and 59 
jight reactions occurred. ‘“‘Slight reactions’ are de- 
ined as “slight or moderate fever for a few days, 
nausea, headache, and/or slight meningeal irritation.” 
These reactions were less frequent in younger infants 
than in children over two years of age, while the severe 
reactions were significantly more common in the first 
year of life. The cases in which severe reactions were 
encountered are reported in detail. Three occurred 

uring the encephalographic examination, and 3 in the 
postoperative period. In only 1 instance, in which 
lificulties in endotracheal intubation were experienced, 















wuld the complication be considered technically 
voidable. 
Strikingly similar encephalographic changes with 


more or less central and cortical atrophies have been 
und in children with isolated mental retardation, 
eebral palsy, and epilepsy without other neurological 
ymptoms. Thus, the roentgen findings are by no 
means pathognomonic and are seldom of real diagnustic 

t prognostic value. In early infancy the authors be- 
eve that encephalography is indicated only in the 
presence of progressive hydrocephalus or where an ex- 
anding non-subdural intracranial lesion is suspected. 
ln older children, however, encephalography may be 
yerformed on more relative indications and may some- 
mes be valuable in the investigation of nonprogressive 
neurological disorders. 

At the present time all older children not requiring 
ueral anesthesia, as well as infants and small children 
ith a suspected expanding intracranial lesion, are fully 
westigated by fractionated encephalography. In 
ses of hydrocephalus, a so-called bubble study is per- 
lrmed. Without general anesthesia a lumbar punce- 
lure ismade and 5 ml. of air are injected while the child 
* held in a suitable upright position. The needle is 
ithdrawn, the baby is laid down, and the first roent- 
knogram is taken. If air has entered the ventricular 








‘Wstem, the proved communicating hydrocephalus is 
“en outlined so as to demonstrate the degree of cerebral 
If no air is found in the ventricles, either an 
‘stuction is localized, e.g., a stenosis of the aqueduct, 

by the fractionated 


iethod under general anesthesia (or ventriculography), 
carried out. 
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In all other cases in the younger age group, where the 
clinical picture shows no posterior fossa lesion and where 
encephalography may be of value, general anesthesia 
combined with a modified roentgenologic technic is 
employed. Initially the patient is placed in an upright 
position to insure that air is entering the ventricular 
system. This is then filled without further roentgen 
control, and the examination is immediately performed 
in the horizontal position. Thus, the time in the erect 
position has been considerably reduced, to the benefit of 
the anesthetized infant. 

One photograph; 3 tables. 


Normal Air Encephalogram in Patients with Tumor 
of the Brain. Report of 8 Cases. Ronald W. Angel 
and D. Frank Benson. Neurology 9: 426-429, June 
1959. (VA Hospital, San Francisco, Calif.) 

Eight cases of proved brain tumor are reported in 
which normal air encephalograms were obtained when 
the diagnosis was first suspected clinically. The in- 
terval between the initial studies and the demonstra- 
tion of the tumor ranged from two years to more than 
nine years. This interval could not be accounted for 
on the basis of the histologic features, nor could it be 
correlated with the cerebral lobe involved. Six of the 8 
tumors, however, were located in the dominant left 
hemisphere. This suggests the possibility that tumors 
of the major hemisphere produce earlier and more dis- 
abling symptoms than equivalent tumors of the minor 
hemisphere. 

It is concluded that the presence of a brain tumor 
cannot be ruled out by normal air studies, even over a 
prolonged period of observation, or by a satistactory re- 
sponse to anticonvulsant medication. 

EUGENE A. CORNELIUS, 
Houston, 


M.D. 
Texas 


Angiographic Demonstration of the Posterior Com- 
municating and Posterior Cerebral Arteries. I. Nor- 
mal Angiography. Georg-Fredrik Saltzman. Acta 
radiol. 52: 1-20, July 1959.  (Serafimerlasarettet, 
Stockholm, Sweden) 

The author studied the posterior communicating and 
posterior cerebral arteries in a series of 1,020 conven- 
tional carotid angiographies, 232 rapid serial carotid 
angiographies, and 211 vertebral angiographies. He 
demonstrated a posterior cerebral artery 354 times, 
which represents a higher incidence than he was able 
to find in any previously published series. This may 
have some connection with the technic of injection, in 
that an endeavor was made to inject the contrast ma- 
terial into the internal carotid artery; the improved 
filling could be attributable to the increased pressure in 
the internal carotid artery as opposed to common 
carotid injection, where the external carotid would take 
over a part of any pressure increase. Rapid rather 
than slow injection would also tend to increase the 
pressure in the injected vessel. Another reasonable 
explanation might be that a higher concentration of 
contrast medium in the carotid siphon is attained with 
internal carotid angiography than with common carotid 
injection. Puncture complicetions such as hematoma 
and extravascular injection of contrast material appear 
to lower the incidence of filling of the artery. 

The demonstration of the posterior cerebral artery is 
also diameter of 


influenced by the posterior com- 
municating artery. A comparison with earlier ana- 
tomical investigations would suggest that filling is 
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achieved at carotid angiography in the vast majority of 
cases with posterior communicating and _ posterior 
cerebral arteries of equal diameter. The greater the 
difference in caliber between the two arteries, the less 
frequently are they demonstrated. 

The posterior cerebral artery is more frequently 
visualized in rapid serial carotid angiography than in 
conventional carotid examinations. The reason for 
this is that, in two-fifths of all cases in which the artery 
is visible, it is seen only as long as the injection of con- 
trast medium is in progress, 7.e., in the early part of the 
arterial phase. Hence, if at conventional carotid angi- 
ography the film is exposed at a relatively later arterial 
phase, the posterior cerebral artery may already be 
devoid of contrast medium even though it was filled 
only a moment before. 

These observations suggest certain guiding principles 
for planning carotid angiography in order to achieve the 
best results for demonstration of the posterior cerebral 
artery. 

1. An endeavor should be made to puncture the in- 
ternal carotid artery. 

2. The examination should be in the form of rapid 
serial angiograms. 

3. The contrast medium should be injected rapidly. 
Short needles may be used in order to reduce the re- 
sistance on injection. 

4. Puncture complications should be avoided as far 
as possible. 

5. Compression of the vertebral artery may be ap- 
plied. 

Four roentgenograms; 1 diagram; 4 tables. 
THEODORE E. Keats, M.D. 

University of Missouri 


Cerebral Vasospasm in Angiography for Intracranial 
Aneurysms. Incidence and Significance in 100 Con- 
secutive Angiograms. Thomas M. Fletcher, Juan M. 
Taveras, and J. Lawrence Pool. Arch. Neurol. 1: 
38-47, July 1959. (Columbia University College of 
Physicians and Surgeons, New York, N. Y.) 

Cerebral vasospasm seldom occurs in conditions other 
than aneurysm, and with this condition only when 
there has been recent hemorrhage. The result is to re- 
tard or arrest blood flow through the aneurysm and the 
involved arteries. The duration of the induced cerebral 
ischemia may determine the severity of neurological 
damage. This can include hemiplegia, coma, aphasia, 
and other neurological deficits, despite subsequent dis- 
appearance of the spasm. As spasm may be delayed 
for as long as ten days following the hemorrhage, 
prompt surgical intervention may prevent these compli- 
cations 

The authors studied the angiograms from 100 con- 
secutive cases of intracranial aneurysms and correlated 
the findings with the clinical history and subsequent 
course. They found 39 cases of arterial spasm, 33 of 
which were diffuse and 6 were local (1 to 2 cm. proximal 
or distal to the aneurysm). Spasm was usually ipsi- 
lateral but occurred bilaterally in 6 patients and con- 
tralaterally in a single patient. The occurrence and 
location of local spasm may be the only clue to the site 
of a ruptured aneurysm when multiple aneurysms are 
when an aneurysm fails to fill on initial 
Hemorrhage preceded the discovery of 


present or 
angiography 


the aneurysm in 85 cases while 15 aneurysms were found 
incidentally. 


Only one case of spasm was not pre- 


ABSTRACTS OF CURRENT LITERATURE 


May 196) 


ceded by hemorrhage; this was in the internal carotid 
artery adjacent to a pituitary adenoma. Narrowing of 
cervical portions of the vessels was rare and no spasm 
was seen in association with infraclinoid aneurysms 
Only 4 cases of spasm occurred in patients over fifty 
years of age and none were noted in 9 patients exhibit. 
ing degenerative changes in the carotid arterial system 
In the presence of spasm, coma or stupor occurred 
three times, aphasia two times, seizures three times, hen. 
iparesis two times, and papilledema five times as fre- 
quently as in the absence of spasm. In 87 per cent of 
the patients with spasm there was evidence of blood in 
the cerebro spinal fluid as compared to 31 per cent of 
patients without spasm. On the other hand, spasm 
may occur or increase while the cerebrospinal fluid js 
clearing and neurological deficits ensue. The time in. 
terval between rupture and onset of spasm was demon- 
strated to be between twenty-four hours and ten days 
The spasm cleared within two weeks in some patients 
but persisted for over eight weeks in others. 
Twelve of the 39 patients with spasm died, 11 within 
three weeks, whereas only 7 cases without spasm proved 
fatal; 15 of 27 patients with diffuse unilateral spasm 
either died or had a major neurological deficit: 4 of ( 
patients with bilateral spasm died. Of the 6 patients 
with local spasm, 3 recovered completely, 2 had partial 
ocular motor nerve paralysis, and 1 had hemiparesis 
Eight roentgenograms; 2 graphs; 3 tables. 

W. M. Burns, M.D. 

Dayton, Ohio 


Cerebral Venous Thrombosis. H. Krayenbiill 
Schweiz. med. Wehnschr. 89: 191-195, Feb. 21, 1958 
(In German) (Neurochirurgische Universitatsklinik, 
Kantonsspital Ziirich, Ziirich, Switzerland) 

The clinical aspects of cerebral venous thrombosis 
are discussed on the basis of the literature and of two 
instructive cases. Special attention is given to the im- 
portance of angiographic diagnosis and to combined 
treatment with antibiotics and anticoagulants. 

Cerebral venous and sinus thromboses may be 
divided into two groups, the septic and the “bland! 
Septic thromboses may be associated with sinusitis 
mastoiditis, cachexia, or marasmus. Bland thromboss 
have been noted in the puerperium, following lung 
operations, in congestive heart failure, and in congenital 
heart diseases. In general, clinical diagnosis is simple 
for the septic form and for the bland form in the 
puerperium. The leading symptoms and signs at 
headaches, epileptic seizures, and neurologic deficits 
The diagnosis is more difficult if a primary disease is not 
obvious and if the cerebral manifestations can be i 
terpreted in terms of meningitis, encephalitis, or brat: 
abscess. Cerebral phlebography may, in such situs 
tions, provide proof of a thrombophlebitis, as in the tv 
cases reported. : 

Case I: Two to three weeks after a throat infection, 
a 13-year-old boy exhibited a progressive monoplegia 0! 
the right arm, progressive somnolence, almost complete 
amaurosis, and frequent right motor seizures. Becau 
of associated fever and leukocytosis, localized cerebral 
venous thrombosis had to be considered. Left carott 
arteriography revealed a normal arterial phase but ab- 
sence of the ascending cortical veins in the pariet 
occipital region, in the venous phase. Intensive ant! 
biotic and anticoagulant therapy resulted in complet: 
cure within two and one-half weeks. 
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Case II: In a 39-year-old man, three days after a 
aiid influenza-type illness, there developed severe right- 
sided headaches, vomiting, progressive somnolence, bi- 
ateral choked disks, and diminished left abdominal re- 
exes. He deteriorated rapidly. A complete left 
saralysis and neck rigidity ensued. The cerebrospinal 
fui was hemorrhagic and xanthochromic. The pres- 
wre was elevated. Encephalitis and aneurysm were 
onsidered. A right carotid arteriogram revealed nor- 
ad arterial and capillary phases but nonfilling of the 
vertical veins over the entire cerebral hemisphere, in the 
venous phase. Massive antibiotic and anticoagulant 
therapy was begun. Six days later, the venous phase of 
thearteriogram was entirely normal. Clinical recovery 
vas rapid and complete. 

Right roentgenograms, 2 graphs. 

EUGENE A. CorNELIus, M.D. 
Houston, Texas 


Middle Meningeal Haemorrhage Demonstrated 
Angiographically. Bernard F. Vaughan. Brit. J. 
Radiol. 32: 493-494, July 1959. (Royal Perth Hospital, 
Perth, Western Australia ) 

The author reports the rare experience of having 
femonstrated by angiographic studies a bleeding point 
othe middle meningeal artery. A 70-year-old female 
sho had suffered a cerebral vascular accident one year 
previously fell during an attack of temporary uncon- 
siousness and lacerated the posterior branch of the 
middle meningeal artery. This was clearly demon- 
strated by extradural leakage of contrast medium during 
arotid angiography. No roentgenographically demon- 
srable fractures were present. Surgical verification 
was obtained. 

The illustrations are excellent, and 
pears easy to recognize. 

Three roentgenograms. May. Neti E. Crow, M.C. 

Lackland AFB, Texas 


the condition 


Metastatic Tumours of the Paranasal Sinuses Simu- 
lating Primary Growths. Michael J. Garrett. J. Fac. 
Radiologists 10: 151-155, July 1959. (Radium Insti- 
tute, Liverpool, England) 

The author records 6 cases of metastatic tumors of 
the paranasal sinuses simulating primary growths. In 
each instance the presenting complaint was referable to 
the paranasal sinuses but in all a distant primary was 
wentually discovered. The primary sites were the 
testicle (2 cases), stomach, breast, lung, and kidney. 

These cases are described in detail with comments on 
treatment. 

Three roentgenograms; 5 photomicrographs; 2 
photographs; 1 table. 

THEODORE E. Keats, M.D. 
University of Missouri 


Motions of the Pharynx Associated with Initial Aera- 
ton of the Lungs of the Newborn Infant. James F. 
*sma, John Lind, and N. Gentz. Acta pediat. Vol. 
$8, Suppl. 117, 1959, pp. 117-122. (J. F. B., University 
f Utah College of Medicine, Salt Lake City, Utah) 

As part of a continuing study of initiation of respira- 
on in the newborn infant, observations were made of 
motions in the mouth, pharynx, and larynx by rapid 
“quential radiography. This paper is concerned pri- 
warily with the initial inflation of the lung and is re- 


t 


incted to 8 cases in which this was demonstrated and 
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the roentgenograms were technically satisfactory. In 
5 of the 8 infants, there was a successive distention and 
compression of the pharynx coincident with initial 
pulmonary inflation. In 4 of these 5, the first inflation 
of the lung was associated with distention of the 
pharynx; in the fifth the first inflation occurred with 
abrupt total closure of the pharynx. 

The sequential motions of distention and compres- 
sion of the pharynx are similar to those seen in glosso- 
pharyngeal respiration or the ‘‘frog breathing”’ of polio- 
myelitis patients having severe motor respiratory de- 
ficiency. Similar motions have been observed following 
focal pharyngeal seizures in an infant. From this 
similarity it is suggested that the tongue and pharynx 
may actively inflate the lung. If so, this is probably 
supplementary to an immediately preceding thoracic 
inspiration, for both the lung and pharynx were found 
to be inflated abruptly in 3 of the infants studied. Such 
a glossopharyngeal “‘breath,” occurring exclusively or 
as a supplement to thoracic inspiration, would be 
strategic in accomplishing an instant of maximal initial 
pressure by which to overcome the cohesive force and 
other elements limiting primary expansion of the lung. 

The authors’ observations were made by roentgeno- 
grams obtained at intervals of one-half or one-third of 
a second. Since motions in the mouth-pharynx-larynx 
area are characteristically rapid and complex, their 
thorough evaluation requires cinefluorography and 
other rapid roentgen technics. 

Five roentgenograms. 


THE CHEST 


An Experiment in Mass Radiography. J.B. Cochran, 
W. Bell Fletcher, and Christopher Clayson. Brit. M. J. 
2: 1-5, July 4, 1959. (Lochmaben Chest Hospital, 
Dumfriesshire, Scotland) 

A controlled experiment in mass radiography was 
carried out in a Scottish burgh (pop. 26,600). By 
dividing the town into three sectors and applying dif- 
ferent technics, the influence of home-visiting and pre- 


_ liminary census-taking on population response was 


measured. Home-visiting increased the response by 20 
per cent up to the middle-age groups and thereafter by 
30 to 40 per cent. There was evidence that the per- 
sonal contact involved in a census also increased the 
response of the elderly. 

A special study of those not presenting themselves 
for examination indicated that fear of disease was the 
predominant factor in nonattendance. 

The low rate of active tuberculosis discovered in the 
town (1.5 per 1,000 examined) and its age and sex pat- 
tern were similar to that found the previous year in a 
near-by rural area (Cochran et a/.: Brit. M. J. 2: 185, 
1957). There were 12 new notifications in a follow-up 
study of active tuberculosis arising in the year after the 
survey. Three of these patients had been examined in 
the survey. On re-reading the films, only 1 of the 3 was 
regarded as having been missed. The other 2 were 
considered to have been correctly passed as free from 
tuberculosis; yet within the year active and infective 
lesions had developed. This shows the value of high 
X-ray coverage and the danger in clinical practice of 
excluding tuberculosis because of a recent clear mass 
radiography film. 

Five figures; 8 tables. SHAWKI Asmar, M.D. 
Cleveland Metropolitan General Hospital 
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Primary Malignant Lymphomas of the Lung. 
William H. Sternberg, Herschel Sidransky, and Sey- 
mour Ochsner. Cancer 12: 806-819, July-August 
1959. (Tulane University School of Medicine, New 
Orleans, La.) 

The authors report 7 cases of primary malignant 
lymphoma of the lung, bringing the total number re- 
corded in the literature to 60 (39 lymphocytic lympho- 
mas; 14 Hodgkin’s disease; 7 reticulum-cell sarcomas). 
The cases in the present series were collected from the 
New Orleans (Louisiana) area and included 4 lympho- 
cytic lymphomas, 2 reticulum-cell sarcomas, and 1 
Hodgkin’s disease. 

Symptoms in patients with primary pulmonary 
lymphoma are often comparatively mild and may be 
absent. Of the 7 patients, 6 had cough and 5 had fever; 
5, thoracic pain or discomfort; 2, hemoptysis; 2, 
weight loss. The most frequent abnormal laboratory 
finding in these cases was an elevated sedimentation 
rate. Two patients had pulmonary tuberculosis, and 
in 1 of these that disease was considered the cause of 
death. The occurrence of tuberculosis in these cases is 
probably fortuitous, since the literature discloses no 
significant association of the two conditions. 

Despite their histologic similarity to disseminated 
lymphomas, the primary pulmonary lymphomas tend 
to. be localized and to grow by direct invasion of con- 
tiguous structures rather than by metastasis. They 
usually do not extend into bronchial lumina, and the 
absence of complications due to bronchostenosis aids in 
clinically differentiating them from bronchogenic car- 
cinomas. 

The lymphocytic lymphomas extend in the lung by 
infiltration and expansion of alveolar septa rather than 
by intra-alveolar spread, thus accounting for the hazy 
roentgen profile of these neoplasms. A follicular 
(“‘giant-follicular”’) as well as diffuse pattern of growth 
was seen microscopically in all 4 !ymphocytic lym- 
phomas. 

The roentgen findings in primary pulmonary lym- 
phoma vary, but generally these tumors produce a 
solitary shadow of homogeneous density. The margins 
of the mass, however, are usually a little hazy, with fine 
irregularities, such as those often seen in metastatic 
lymphomas. Continued growth of the tumor may result 
in a lesion so large that it mimics lobar pneumonia. 
Even with such large tumors, atelectasis is usually 
absent; this is attributed to the fact that the tumor 
seldom shows significant intraluminal growth. Open 
bronchi pass through the tumor and may sometimes be 
visualized in roentgenograms as thin, tapering, and 
branching radiolucent streaks. Bronchographic demon- 
stration of patent bronchi within the tumor speaks 
against a diagnosis of bronchogenic carcinoma. If there 
is bronchial narrowing, it is slight and rather generalized 
in the region of the tumor. It would be very unusual 
for a bronchogenic carcinoma to reach the size of these 
neoplasms without producing major bronchial occlu- 
sion. Cavitation in the neoplasm occurred in 1 of the 
authors’ cases and has been observed by others. Pleural 
involvement with effusion is notably less common than 
in bronchogenic carcinoma, although in 1 case it was 
the initial finding and thoracentesis was necessary be- 
fore the parenchymal lesion could be visualized roent- 
genographically. 

Of the 7 patients, 2 were alive and without recurrence 
nine and two and a half years after operation. One 


died of unknown cause fourteen years after operation, 
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at the age of sixty-four. One death was apparently the 
result of extensive pulmonary tuberculosis, five a 
after surgery. A fifth patient died after a ten-year 
history of repeated pulmonary infections and four ang 
three-fourths years after pneumonectomy. One 
patient survived five and a half years without specif 
treatment. The patient with Hodgkin’s disease under. 
went an exploratory operation, but the tumor was a 
sidered unresectable and the follow-up was brief. 
The prognosis of the primary lymphomas of the lun 
(with the probable exception of Hodgkin’s disease) i 
remarkably good as compared with ordinary malignant 
lymphomas. Because of their tendency to remain 
localized, the therapeutic attack, whether by Surgery, 
radiation, or both, should be aimed at achieving cur 
rather than palliation. 
Four roentgenograms; 
photographs; 1 table. 


10 photomicrographs; 2 


Cavitating Pulmonary Metastases. Case Report, 
James D. Curran and Joan M. T. MacCarthy. J. Fae, 
Radiologists 10: 166-168, July 1959. (St. Kevin’s Hos. 
pital, Dublin, Ireland) 

The authors present a case of cavitating pulmonary 
metastases from adenocarcinoma of the rectum, with 
multiple ring shadows in the lungs, some showing 
fluid levels. 

At autopsy the lungs contained multiple large nodules 
and numerous cysts. The centers of many of the 
nodules were in a state of transition from a solid nodule 
to a cyst. None of the cysts communicated with the 
bronchi nor with the pleural cavity. On microscopic 
examination the walls of the cysts were found to be 
composed of sheets of malignant cells with nuclei of 
varying size and shape. The fluid in the cysts con- 
tained lipoid granules. 

The authors discuss the possible modes of produe- 
tion of the cavitary shadows. Their appearance is re- 
lated to the breakdown of the secondary carcinomatous 
deposits. Some suggest that the rapid growth leads to 
central necrosis and infection, with resultant bronchial 
erosion. Others believe that the radiolucency may be 
due to the presence of caseous tnaterial with a high 
lipoid concentration. 

Two roentgenograms. THEODORE E. Keats, M.D. 

University of Missouri 


Idiopathic Unilateral Hyperlucent Lung: A Roent- 
genologic Syndrome. Harold N. Margolin, Lee $ 
Rosenberg, Benjamin Felson, and Gerald Baum. Am 
J. Roentgenol. 82 : 63-75, July 1959. (Jewish Hospital 
Cincinnati 29, Ohio) 

After a review of the literature, the authors present 
cases of a syndrome they have named “idiopathic un 
lateral hyperlucent lung.’ The roentgen findings 
these cases included (1) an abnormal radiolucency of one 
lung or lobe, (2) normal or small size of the affected 
portion, (3) failure of the involved lobe or lung to et 
pand and contract normally on respiration, manifested 
by mediastinal shift to the opposite side in expiration 
and limitation of motion of the diaphragm on the i 


4 


volved side, (4) a decreased hilar shadow and diminishe? 
pulmonary vasculature on the involved side, and (3 
peculiar bronchographic findings. On bronchography, 
the major bronchi were normal. The smaller bronchi 
were somewhat dilated and showed a beaded appt” 
ance. The ends of some of these were “clubbed” at” 
occasionally small buds projected from the ends ad 
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jjdes. There was almost a complete lack of alveolar 
filing. The bronchograms of the opposite lungs were 
_ picture in all 4 cases had many points of 
jmilarity. All the patients were white males, ranging 
in age from twelve to forty years, and all had a long 
history of respiratory symptoms including cough, ex- 
pectoration and wheezing. Three patients had exer- 
tional dyspnea and hemoptysis and 2 gave a history of 
foreign body aspiration in childhood, from which they 
dated their earliest symptoms. 

The differentiation of the syndrome from asymmetry 
of the chest wall, unilateral obstructive emphysema, 
congenital lobar emphysema, unilateral diffuse or 
bullous emphysema, compensatory emphysema, and 
congenital hypogenesis or agenesis of a lobe is discussed. 
The condition must also be distinguished from uni- 
teral changes in pulmonary vasculature due to throm- 
bosis or embolism. Differentiation from congenital 
absence of a main pulmonary artery may be made by 
bronchography and pulmonary angiography. The most 
dificult problem is presented by primary hypoplasia of 
a pulmonary artery, and the authors’ syndrome could 
perhaps be regarded as representing such an anomaly, 
with emphysema and mild bronchiectasis due to asso- 
ciated infection. It is believed, however, that the two 
conditions are separate entities, though an absolute 
distinction between them may not now be possible. 

Fourteen roentgenograms; 1 photomicrograph. 

Capt. Howarp R. Goutp, M.C. 
St. Vincent’s Hospital, New York 


Pulmonary Resection for Mineral Oil Granulomas. 
Leslie D. Guidry, O. Theron Clagett, John R. Mc- 
Donald, and Owings W. Kincaid. Ann. Surg. 150: 
67-75, July 1959. (Mayo Clinic, Rochester, Minn.) 

Mineral-oil granulomas assume importance because 
of their mimicry of more serious processes. The rela- 
tive infrequency of mineral-oil granulomas, despite the 
high incidence of mineral-oil aspiration, may be due to 
individual sensitivity or intolerance to the oil in the 
lung. Volk et al. (Am. J. Med. 10: 316, 1951. Abst. 
in Radiology 58: 291, 1952) were able to detect mineral- 
oil droplets in the sputum or lungs of 14.6 per cent of a 
series of elderly patients habituated to its usage. 

In the authors’ series of 11 patients, 8 were examined 
because of abnormal findings on routine chest films. 
The remaining 3 were seen because of chronic cough, 
pleuritic pain, and other symptoms referable to the 
lungs. Seven patients took mineral oil regularly for 
control of the bowels, 2 used oily nose drops for chronic 
inusitis, and 2 used oily preparations for both sinusitis 
and chronic constipation. 

Roentgenograms demonstrate the process most com- 
monly in the lower lobes, frequently in the more medial 
*gments, and in the right middle lobe; the upper lobe 
Was involved in 4 patients. Three patients showed evi- 
dence of bilateral disease. Generally soft in consist- 
tncy, the lesions ranged in size from 1.2 to 8.0 em. in 
diameter. In 4 patients they appeared as rounded, well 
circumscribed masses, while in 7 they conformed more 
ot less to the segment or segments involved and had 
poorly defined borders, fading peripherally. These 
latter Cases presented roentgen features often indis- 
(nguishable from other types of pneumonitis. 


There seemed to be some loss of volume of the in- 
volved segment in 3 instances. 


The ‘‘spun-glass” ap- 
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pearance described by Hampton and co-workers (Am. 
J. Roentgenol. 73: 938, 1955. Abst. in Radiology 66: 
619, 1956) as characteristic of mineral oil pneumonitis 
or granulomatosis was observed in 3 of the 11 cases. 
This appearance, when present, seems to be pathogno- 
monic. There was no roentgenologic evidence of calci- 
fication in any of the lesions studied. In no instance 
was hilar or mediastinal adenopathy noted 
In general, it is the experience of the authors that the 
radiologic findings in mineral-oil granulomas are non- 
specific. Bronchogenic carcinoma, metastatic neo- 
plasm, obstructive pneumonitis, unresolved pneumonia, 
infectious granuloma, and benign tumors enter into the 
differential diagnosis. Diagnosis must usually be 
made at thoracotomy. 
Sixteen roentgenograms. 
Maj. MartTIN A. THomas, M.C. 
MacDill AFB, Fla. 


Microradiographic Techniques for Study of Emphy- 


sema. Charles P. Oderr, Philip Pizzolato, and Joseph 
Ziskind. Am. Rev. Respir. Dis. 80: 104-113, July 


(Part 2) 1959. (VA Hospital, New Orleans, La.) 

The authors studied 146 lungs by microradiographic 
technics. The majority of these were lungs of patients 
whose major disease was nonpulmonary. The ma- 
terial included, in addition, 1 gorilla lung and 20 dog 
lungs. Using a dry inflation fixation technic, they ex- 
amined slices of tissue by translumination and micro- 
radiographic methods in an attempt to throw light 
upon the anatomy of emphysema. Nearly 50 per cent 
of the human lungs examined showed some degree of 
emphysema and in most of the others small lesions were 
detectable on careful scrutiny. Destruction and 
gradual disappearance of the air sac walls followed de- 
velopment of multiple fenestration in these walls be- 
tween the bundles of elastic fibers. Associated with 
these changes were soot nodules which consisted of 
granuloma-like foci containing fibroblasts and soot- 
laden phagocytes. In the secondary lobules these 
nodules appeared in perivascular sites, often on one 
side of the vessel when a major arteriole or venule was 
involved, but surrounding the smaller vessels. The re- 
Jationship of the soot deposit to early emphysema within 
the lobule was demonstrated in a number of lungs. The 
major quantity of the maicrial was in the perivascular 
lymphatics, but smal] particles were also scattered in 
alveolar walls and collected in granuloma-like nodules. 

The fenestrations in the individual air-sac walls were 
believed to be of importance in the etiology of the de- 
velopment of chronic emphysema. The air sacs are 
unable to develop normal intraluminal tension and 
transmit it to the bronchiole. Instead, the tension is 
transferred extraluminally and tends to compress the 
bronchiolar lumen rather than to dilate it. The relation- 
ship of the emphysema to the foci of soot-laden phago- 
cytes suggests that some noxious material contained in 
the soot may be of etiologic significance. 

Fifteen microradiographs; 1 diagram. 

Joun H. Juni, M.D. 
University of Wisconsin 


Mediastinal Bronchogenic Cysts. J. G. Sowerbutts. 
J. Fac. Radiologists 10: 158-163, July 1959. (London 
Hospital, London, E. 1, England) 

The author discusses mediastinal bronchogenic cysts, 
which he differentiates from pulmonary bronchogenic 
cysts. The former are usually in close apposition to 
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the carina and main bronchi, whereas the latter are 
found within the pulmonary parenchyma. 

Many of the mediastinal bronchogenic cysts are 
localized in the subcarinal region, to which they are 
often attached by a stalk, a site which closely cor- 
responds with the common location of congenital 
tracheoesophageal fistula; this group may be due to 
a pinching-off of a group of cells in the communicating 
channel between the primitive foregut and the tracheo- 
bronchial tree. In afew cases components of the diges- 
tive tract have been found in the cyst wall. These find- 
ings suggest that the abnormal development begins at 
an early stage of embryonic life before the separation 
of the respiratory tract from the primitive foregut. 

Mediastinal bronchogenic cysts are almost invariably 
single, smooth-walled, nonlobulated, spherical, ovoid, 
or pyriform masses. They contain mucus, which may 
be clear or altered as a result of infection or hemorrhage. 
They occur twice as commonly in males as in females 
and are frequently symptomless unless they become 
infected. Calcification is not a feature. 

The radiologic findings are remarkably constant. 
The cysts are seen as clearly defined areas of homogene- 
ous density lying just below and adjacent to the carina 
in the postero-anterior view. In 4 of the 5 cases re- 
ported here, the cyst projected to the right, where it 
overlapped the right hilar shadow. No displacement 
of the carina was recognized. When seen in lateral 
views the greater portion of the cyst lay posterior to 
the bifurcation of the trachea. A barium swallow may 
disclose slight displacement of the esophagus. 

At fluoroscopy no alteration in the size or shape of 
the cyst is recognizable during the different phases of 
respiration, on swallowing, or on change of position. 
No air-fluid levels were seen. 

The differential diagnosis includes: (1) dermoid 
cysts, which are normally seen in the anterior medias- 
tinum; (2) gastro-enterogenous cysts which, although 
similar in appearance, usually lie posteriorly in the 
mediastinum and do not project anterior to the tracheal 
bifurcation; (3) thymomas, usually found in the an- 
terior mediastinum; (4) pericardial cysts, which lie 
well in the anterior mediastinum adjacent to the right 
border of the heart; (5) lymphadenopathies in which 
lobulation is almost invariably present; (6) neurogenic 
tumors, which lie far posteriorly in the mediastinum; 
(7) bronchogenic neoplasms, which are usually less 
clearly outlined. 

Five cases are reported. 

Ten roentgenograms; 1 table. 

THEODORE E. Keats, M.D. 
University of Missouri 


Intermittent Mediastinal Widening in the Nephrotic 
Syndrome. I. Aviad and V. V. Sterk. Brit. J. Radiol. 
32: 488-490, July 1959. (Rothschild Hadassah Uni- 
versity Hospital, Jerusalem, Israel) 

A three-year-old child with the nephrotic syndrome 
was found on x-ray examination to have mediastinal 
widening during successive relapses. This phenomenon 
appeared simultaneously with ascites: when the ab- 
dominal fluid decreased, the mediastinal width di- 
minished. No pleural or pericardial fluid was present. 
The authors could offer no explanation for the edema- 
tous widening of the mediastinum in this case. 

Six roentgenograms; 1 graph. 

Lieut. Cot. H. N. Sturtevant, M.C. 
Lackland AFB, Texas 
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Use of Pneumoperitoneum in Differential Diagnosis 
of Paracardiac Masses in Children. David H. Baker 
Bernard Maisel, and Henry P. Goldberg. Arch. Surg 
79: 63-67, July 1959. (New York Hospital, Ney 
York, N. Y.) 

When a cardiophrenic-angle mass is discovered ona 
chest film, pneumoperitoneum is sometimes helpful . 
diagnosis, particularly in small diaphragmatic eventra. 
tions. About 250 to 350 c.c. of room air js injected 
through the upper left anterior abdominal wall, and 
chest roentgenograms are made in the convention) 
manner. 

Three cases are presented, in which routine chest films 
showed prominent right cardiophrenic-angle mass 
In each instance pneumoperitoneum revealed a minor 
eventration with associated herniation of a small seg. 
ment of the right lobe of the liver. 

Since the study is easily performed, routine surgical 
exploration for diagnosis of these masses seems difficult 
to justify. 

Six roentgenograms; 1 photograph. 

Don E. MaArtruigsen, M.D, 
Phoenix, Ariz. 


A Contribution to the Evaluation of So-Called Pleural 
Thickening. E. Frenk. Schweiz. med. Wchnschr. 89: 
505-509, May 9, 1959. (In German) (Thurgauisch- 
Schaffhausische Heilstatte Davos-Platz, Switzerland 

The difficulties of an etiologic diagnosis of pleural 
thickening are illustrated by case reports of meso- 
thelioma of the pleura, fibrosarcoma of the pleura, and 
chronic tuberculous empyema in the uppermost part of 
the thoracic cavity. 

Routine examination of every patient with a thick- 
ened pleura is of especial interest, because of possible 
late reactivation originating in a small residual tubercu- 
lous cavity, with production of an atypical disease pat- 
tern. Cases are reported illustrating reactivation by 
superinfection, trauma, and tumor, as well as endog- 
enous reactivation. 

Finally, a thickened pleura can increase shrinking and 
calcification, producing circulatory disturbances, as in 
a case of venous precordial stasis reported by the 
author. 

Thirteen roentgenograms. 


THE HEART AND BLOOD VESSELS 


Catheterization and Selective Roentgenographic 
Demonstration of the Left Ventricle of the Heart. 
H. E. Hanson, Gunnar Jénsson, and Johan Karnell 
Acta radiol. 52: 33-44, July 1959. (Sédersjukhuset, 
Stockholm, Sweden) 

The authors present the indications and describe their 
technic for catheterization and selective roentgeno 
graphic demonstration of the left ventricle of the heart 
The conditions in which these examinations should be 
used are: ventricular septal defect, atrial septal defect 
involving the inferior portion of the septum, aortic 
valvular stenosis, subaortic stenosis, aortic valvular 
incompetence, mitral valvular disease, combined left 
heart valvular disease, and pathologic conditions of 
the ventricular wall. : 

The catheter is usually inserted through the radial 
artery after exposure of the vessel. The artery ® 
ligated when the catheter is removed at the conclusion 
of the examination. If it seems undesirable to damagt 
this vessel, a larger artery may be selected, the catheter 
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being introduced percutaneously by the Seldinger 
method. ; - : 

A soft and thin-walled catheter is used, with a lumen 
ide enough to allow the injection of contrast medium 
ta speed of 25 to 30 c.c. per second at relatively low 
pressure. Throughout the examination the cardiac 
cctivity is kept under observation with a cardioscope. 
With the catheter in the ventricle, the pressure is meas- 
yred and contrast medium is injected if this appears to 
te indicated. The amount of medium used varies ac- 
cording to the size of the ventricle, but in general 0.75 
ce. per kilogram of body weight is a suitable quantity. 
The exposure of films begins simultaneously with the 
injection, 6 films per second being taken for five to six 
geonds. Views are taken into two planes at right 
angles to each other. 

Slective catheterization and demonstration of the 
eft ventricle does not seem to be a more dangerous 
procedure than thoracic aortography or catheterization 
and selective demonstration of the right ventricle, which 
methods are now regarded as risk-free except in the 
presence of extremely grave myocardial lesions. The 
oly part of the examination that might involve some 
risk is the maneuvering of the catheter tip past the 
openings of the coronary arteries. 

Fifteen roentgenograms. 

THEODORE E. Keats, M.D. 
University of Missouri 


Retrograde Catheterization of the Left Ventricle from 
the Femoral Artery and the Right Common Carotid: 
Two Methods Supplementing Each Other: Their In- 
dications and Results. W. Porstmann and W. Geissler. 
Fortschr. a. d. Geb. d. R6ntgenstrahlen 91: 14—24, 
July 1959. (In German) (I. Medizinische Universi- 
titsklinik der Charité, Berlin, Germany) 

Cardioangiography by direct puncture of the left 
ventricle has generally been abandoned because of its 
hazards. It has recently been replaced by retrograde 
catheterization, which is simpler, less harmful, and more 
informative. The authors have used this newer ap- 
proach in 76 cases, with 25 carotid and 51 femoral 
artery catheterizations. 

Percutaneous femoral artery catheterization is prefer- 
able and usually succeeds, but in severe stenosis of 
the aortic valve it may become necessary to select the 
right common carotid artery instead. This approach 
represents a short and straight downward path so that 
the catheter can be more easily manipulated into the left 
ventricle. Only 4 failures were encountered in the 
authors’ 25 cases against 15 failures in the 51 cases in 
which the approach was by way of femoral artery. 

The examination consists of two parts: (1) intra- 
cardiac measurement of pressure and (2) contrast 
visualization. The second part can be omitted when 
pressure readings above and below the aortic valve are 
characteristic of a stenosis. In subvalvular aortic 
stenosis, however, contrast visualization is of value to 
tule out secondary incompetence of the adjacent mitral 
valve leaflet. 

A left-to-right shunt can be recognized, but the 
method is only partly useful in mitral insufficiency, 
which is frequently induced by extrasystoles. The 


latter always occur when the tip of the catheter comes 
i contact with the wall of the heart chamber. In 
aortic insufficiency the method is more reliable, as con- 
rast material is injected into the ascending aorta where 
{Xtrasystoles cannot be induced. 


In combined lesions 
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of the aortic valve, the stenotic phase can again be 
determined by the pressure gradient. When the 
catheter cannot be passed into the left ventricle, even 
with the carotid approach, abnormally low pressure 
readings in the aorta may explain the resistance. In 
such rare instances, an injection into the ascending 
aorta is recommended. 
Thirteen roentgenograms; 7 sketches; 1 electro- 
cardiogram; 1 table. ERNEST Krart, M.D. 
Northport, N. Y. 


The Diagnosis of Traumatic Mitral Regurgitation by 
Cardiac Ventriculography. Joseph F. Uricchio, J. 
Stauffer Lehman, Edward A. Fitch, Albert N. Brest, 
Randal A. Boyer, and William Likoff. Am. J. M. Sc. 
238: 73-78, July 1959. (Hahnemann Medical College, 
Philadelphia, Penna. ) 

A previous comprehensive review of the literature 
shows that in a little over 2 per cent of patients with 
mitral commissurotomy significant dynamic mitral re- 
gurgitation develops. The two types of postoperative 
regurgitation—serious or massive and benign—produce 
identical auscultatory findings at the apex, and demand 
a reliable differential diagnosis. In previous reports the 
authors have described ‘‘cardiac ventriculography— 
left,’’ a procedure by which concentrated contrast ma- 
terial is injected rapidly into the left ventricle through 
a percutaneous subxyphoid needle puncture of the 
cardiac musculature. They here report the use of this 
procedure in 4 cases of traumatic mitral regurgitation 
following commissurotomy for tight mitral stenosis. 
In all 4 cases a greater than “1+” reflux opacification 
of the left atrium occurred, demonstrating reliably an 
advanced degree of mitral regurgitation. In each in- 
stance operative confirmation was available and the 
patients were aided by repair of the valve and/or 
annulus tears. 

Five roentgenograms 

JAMES W. BarRBER, M.D. 
Cheyenne, Wyo. 


Angiocardiography with Carbon Dioxide. W. Hoeff- 
ken. Fortschr. a. d. Geb. d. R6ntgenstrahlen 91: 
1-13, July 1959. (In German) (Med. Univ.-Poliklinik, 
Cologne, Germany) 

Angiocardiography with a contrast solution has 
proved to be a valuable diagnostic procedure. Its dis- 
advantages, however, are occasional iodine reactions 
and the fact that details of valvular structures, func- 
tion, and wall thickness are obscured by the opaque 
material. These drawbacks can be overcome in part by 
the use of carbon dioxide gas instead of an iodine solu- 
tion. 

The gas is relatively innocuous, as it is easily ab- 
sorbed by the venous blood in quantities up to thirty 
times the amount of air. A dose of 100 c.c. is usually 
well tolerated and can safely be repeated after an in- 
terval of ten minutes. Side-effects are minimal; only 
the electrocardiogram may show an occasional extra- 
systole. A left lateral recumbent position is advised as 
a precautionary measure to prevent or alleviate symp- 
toms and signs of gas embolism. A right-to-left shunt 
forms a contraindication, although in experimental 
animals the gas is well tolerated when injected into the 
left ventricle and the peripheral arteries. 

Fluoroscopically, the injected gas is well seen for a 
period of fifteen seconds, with residual bubbles remain- 
ing up to ten minutes. Spot films in the supine position 





870 ABSTRACTS OF CURRENT LITERATURE 


will show the gas in the superior vena cava anteriorly, 
right atrium and ventricle, pulmonary valve and trunk, 
and in the inferior vena cava. The tricuspid valve and 
papillary muscles are seen only in tangential projection. 
Wall thickness of the right heart chambers with or 
without hypertrophy is easily recognized. 

The prone position in addition to the supine is ad- 
vantageous for showing the posterior wall of the vena 
cava. In the left lateral recumbent position the right 
atrium, being at the highest point, contains a horizontal 
blood level and will remain filled for a prolonged period 
of time. The right lateral recumbent position is best 
for showing the pulmonary trunk and to exclude 
stenosis of the pulmonary valve. Only small amounts 
of gas are advised in this position because of the 
danger of blocking the lesser circulation. Therefore, 
after completion of spot filming, the patient has to be 
quickly turned to the left side so that the gas may be- 
come trapped in the right atrium and ventricle instead 
of going to the lungs. 

For serial roentgenography best results can be ob- 
tained with an Odelca camera. Cineroentgenography 
with an image intensifier is advantageous for the study 
of function. 

The method is most helpful for determining the size 
of the right heart chambers, and the thickness of their 
walls, and for possible demonstration of intrinsic and 
extrinsic changes of the vena cava. It is also of value 
for the recognition of pericardial processes, thrombi, 
tumors, aneurysms, and congenital as well as acquired 
lesions of the tricuspid and pulmonary valves. 

Thirty-six roentgenograms; 1 photograph; 1 graph; 
1 table. ERNEST Krart, M.D. 

Northport, N. Y. 


Diagnostic Potentialities and Limitations of Angiog- 
raphy with Oxygen and Carbon Dioxide. H. W. Schmidt 
and F. J. Deupmann. Fortschr. a. d. Geb. d. R6nt- 
genstrahlen 91: 25-34, July 1959. (In German) 
(Medizinische Akademie Diisseldorf, Diisseldorf, Ger- 
many ) 

Roentgen demonstration of the vessels of the lower 
extremity with the aid of contrast media has been prac- 
ticed for many years. The method, however, cannot be 
used in patients with iodine sensitivity. Another dis- 
advantage is the fact that details of pathologic changes 
may be obscured by the opaque material. Gas arteri- 
ography avoids these difficulties. It is well tolerated, 
shows the finest details, and is gradually absorbed with- 
out causing harm. When the femoral artery on the 
affected side cannot be palpated, gas injected in the 
contralateral artery may reach the desired location in 
retrograde fashion via the aortic bifurcation. 

At first percutaneous injection of carbon dioxide gas 
was tried. Pure oxygen, however, has proved superior; 
because of its much slower rate of absorption, filming 
can be done at a relatively leisurely rate, and no specific 
equipment for serial roentgenography is necessary. 
Initial exposures are made after an injection of 40 c.c., 
and final filming takes place following an additional dose 
of 40 c.c. 

In a series of 55 cases, the injection of oxygen into the 
femoral artery caused no side-effects. The gas, however, 
is too quickly absorbed to be of diagnostic value in the 
popliteal and more peripheral] arteries. In the upper 


extremities it cannot be used as it may easily escape 
into the carotid arteries toward the brain. 
With the gas formerly unrecognized vascular calci- 
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fications appear clearly. Arterial occlusion js strik. 
ingly demonstrated together with visualization of the 
peripheral segment. In fresh embolism, however, pag 
rowing of the vascular lumen cannot be recognized a: 
long as the clot does not cling to the wall. 
Vascular spasm was not observed in this series oj 
cases, though it is the impression of the authors that in 
regular contrast arteriogram spasm is frequently 
simulated by incomplete mixture of blood and opaque 
material. 
Nine impressive roentgenograms illustrate this jp. 
teresting article. ERNEST KrarFt, MD. 
Northport, N. Y. 


Aplasia or Hypoplasia of One Pulmonary Artery: 
Radiologic and Pulmonary Function Studies. J. \{ 
Fisher and E. F. Van Epps. Am. Heart J. 58: 26-49, 
July 1959. (University Hospitals, Iowa City, Iowa) 

Seven cases of absence or hypoplasia of a pulmonary 
artery are reported in which the diagnosis was suspected 
clinically and confirmed by angiocardiography and 
bronchography. When one pulmonary artery is ab. 
sent and the heart is normal, it is usually the right 
pulmonary artery which is missing. In 6 of the 
authors’ series it was the artery on the right which was 
absent or hypoplastic. When the left pulmonary artery 
is missing there is frequently an associated cardiovascu- 
lar anomaly. 

Cardiac murmurs were heard in several patients with- 
out evidence of intracardiac disease, presumably from 
dilatation, distortion, and tortuosity of the “normal” 
pulmonary artery. In such cases the murmur is usually 
heard best in the pulmonic area or along the left sternal 
border; it may be widely transmitted; it may be as 
loud as Grade 3 or 4 in intensity, and a thrill may be 
present. The pulmonic second sound may be slightly 
accentuated and is frequently split. A mistaken diag- 
nosis of cardiac disease may result in needless restric- 
tions being imposed on the patient; in 1 of the authors’ 
cases a diagnosis of rheumatic heart disease had been 
made. 

All 7 patients in the present series were relatively 
asymptomatic except for mild exertional dyspnea and 
respiratory infections. Hemoptysis had not occurred 
in any of the series, although bronchial arterial com- 
munications were demonstrated by angiocardiography. 

Agenesis of a pulmonary artery may be associated 
with complete absence of the lung, but more commonly 
is accompanied by hypoplasia. Hypoplasia of a pul- 
monary artery is, in the authors’ experience, always 
associated with a maldevelopment of the lung; the ex- 
tent of the anomaly varies considerably. 

The authors measured pulmonary function in 3 of 
their patients, 1 of whom had associated bronchiectasss. 
There was no evidence of pulmonary insufficiency for 
oxygenation or elimination of carbon dioxide. All pa- 
tients hyperventilated at rest and had decreased alveolar 
Pco2, with normal arterial Pecos. Lung volumes wert 
essentially normal in 2 patients. In the patient with 
bronchiectasis, however, great decrease in lung volume 
and mechanical tests suggested lessened respiratory 
reserve. 

The diagnosis of aplasia or hypoplasia of a pulmonary 
artery is initially a roentgenographic one, and for that 
reason radiologists must be aware of the condition. It 
may be confused with atelectasis due to obstruction of 
a portion of a lung by a foreign body or carcinoma. 
Careful study of the pulmonary vasculature on the tw? 
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sides is the essential factor in diagnosis, since there are 
variations in the amount of shift of the heart and 
mediastinum, and in the degree of elevation of the 
diaphragm. In severe hypoplasia or total aplasia, 
compensatory dilatation of the pulmonary arteries on 
the opposite side may be striking. In the authors’ 
opinion, angiocardiography should be reserved for 
patients with associated lung disease, such as bronchiec- 
tasis, which obscures the pulmonary vessels. 
Fourteen roentgenograms; 2 tables. 


Aneurysm of the Pulmonary Artery. Report of a 
Case Diagnosed by Angiocardiography and Explored 
Surgically. J. M. Reid and J. G. Stevenson. Dis. of 
Chest 36: 104-107, July 1959. (Mearnskirk Hospital, 
Renfrewshire, Scotland) 

Aneurysmal dilatation of the main pulmonary artery 
or its major subdivisions is of relatively rare occurrence. 
About 30 per cent of 147 cases reviewed by Boyd and 
McGavack (Am. Heart J. 18: 562, 1939) and Deterling 
and Clagett (Am. Heart J. 34: 471, 1947. Abst. in 
Radiology 51: 279, 1948), were attributed to syphilis. 
The next most common cause was congenital cardiac 
defect. Lesions secondary to mycotic or traumatic 
causes are apparently rare. 

A case seen by the authors is reported in moderate 
detail. It is of interest in that accurate diagnosis 
was established by angiocardiography preoperatively. 
The patient, a 27-year-old female, was admitted be- 
cause of dyspnea developing during her second preg- 
nancy. Some breathlessness persisted after delivery of 
anormal child. At the time of admission, positive 
physical findings were limited to a blowing systolic 
murmur with coarse accompanying thrill in the third 
left interspace adjacent to the sternum. Chest films 
showed considerable dilatation of the pulmonary conus 
with normal vascularity of the lung fields. Enlarge- 
ment of the right ventricle was present. Fluoroscopy 
showed increased pulsation of the pulmonary conus and 
“hilar dance.” Right ventricular hypertrophy of mild 
degree was indicated by electrocardiography. Cardiac 
catheterization demonstrated a mild rise in pulmonary 
artery pressure and normal oxygen saturation. Defini- 
tive examination by angiocardiography revealed a large, 
thin-walled, saccular structure with fusiform dilatation 
involving the whole length of the main pulmonary ar- 
tery. Surgical exploration was performed in April 1954, 
but correction was not deemed possible. The patient’s 
postoperative course was uneventful except for mildly 
increased dyspnea. Increasing dilatation of the 
aneurysm was shown at a chest filming in the following 
August, and the patient is believed to have died, though 
this could not be confirmed. 

Two roentgenograms; 1 electrocardiographic tracing. 

JAMES W. BarRBeER, M.D. 
Cheyenne, Wyo. 


THE LYMPHATICS 


Clinical Indications for Lymphography. W. A. 
Fuchs, A. Riittimann, and M. S. del Buono. Schweiz. 
med. Wehnschr. 89: 755-759, July 18, 1959. (In 
German ) (Réntgendiagnostische Zentralinstitut des 
Kantonsspitals Ziirich, Ziirich, Switzerland ) 

_ The lymph vessels, particularly of the lower extrem- 
ity, may be demonstrated by the injection of a con- 
trast medium following their visualization by the in- 
troduction subcutaneously of vital stains and surgical 
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exposure. The lymphatics of the upper extremity are 
less easily demonstrated, and the para-aortic lymphatics 
and the thoracic duct could not be shown by the 
authors. 

The principal indications for lymphography are pri- 
mary lymphedema of unknown origin and tumor in- 
filtration of the pelvic, axillary and inguinal lymph 
nodes. In cases of edema of unknown etiology, lymph- 
ography should be done along with venography. 
Further progress is needed for simplification of methods 
and greater clinical experience. 

Six cases are reported with excellent illustrations. 

Eleven roentgenograms. 

JuLius HEYDEMANN, M.D. 
Chicago, II] 


THE DIGESTIVE SYSTEM 


Esophageal Moniliasis—The Radiological Appear- 
ances. R. E. Eban and D. A. Symers. J. Fac. Radi- 
ologists 10: 164-165, July 1959. (St. Mary’s Hospital, 
London, England) 

Moniliasis is most commonly seen as a superficial 
infection of the skin and mucous membranes of the 
mouth, throat, vagina, and perianal region. <A gen- 
eralized form is becoming increasingly common and is 
probably related to the more frequent use of antibiotics 
and cortisone. Most of the cases described have oc- 
curred in severely debilitated patients. 

The case reported here is that of a 50-year-old male 
with esophageal moniliasis. On barium swallow, the 
hypopharynx and cervical esophagus were normal. 
From the thoracic inlet downward, the normal mucosal 
pattern was absent; the outline was irregular and 
shaggy, and numerous indentations and apparent filling 
defects were present. The normal longitudinal folds 
were almost completely obscured. The esophagus re- 
mained distensible. A striking feature not previously 
recorded was the persistence of a barium coating of the 
abnormal segment thirty minutes after the swallow. 
The authors feel that, since the findings are in general 
identical with those reported previously (Andrén and 
Theander: Acta radiol. 46: 571, 1956. Abst. in 
Radiology 69: 299, 1957) they may be considered char- 
acteristic of moniliasis. 

Five roentgenograms. THEODORE E. Keats, M.D. 

University of Missouri 


Portal Hypertension and Bleeding Esophageal Vari- 
ces: Their Occurrence in the Absence of Both Intra- 
hepatic and Extrahepatic Obstruction of the Portal 
Vein. William A. Tisdale, Gerald Klatskin, and Wil- 
liam W.L.Glenn. New England J. Med. 261: 209-218, 
July 30, 1959. (Yale University School of Medicine, 
New Haven, Conn.) 

Serious hemorrhage from esophageal varices is in 
most cases due to portal hypertension. Heretofore, 
portal vein obstruction, either intrahepatic or extra- 
hepatic, has been emphasized in the mechanism of portal 
hypertension, while possible nonobstructive etiologic 
factors have been ignored. Since the pressure within 
the portal system depends on the volume of blood flow, 
as well as on the resistance to blood flow, it might be 
supposed that certain cases of portal hypertension could 
result from abnormalities of flow through the splenopor- 
talaxis. Four cases of portal vein hypertension leading 
to esophageal varix rupture in the absence of any de- 
monstrable obstruction are reported here. The pos- 
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sible role of functional or undetected structural altera- 
tions of the vessels of the liver in these cases remains 
uncertain. It is suggested that portal hypertension 
in the absence of significant venous obstruction may 
be due to increased blood flow through the portal vein. 
Radiology played an important role in the study of 
these patients. In each instance the esophageal varices 
were diagnosed radiologically, although in one case 
two previous gastrointestinal studies had been inter- 
preted as normal. In 38 cases gastric varices were also 
diagnosed, although one of these diagnoses was modi- 
fied by the word ‘“‘probable.’’ Splenomegaly was de- 
scribed clinically in 3 of the patients, but it is not stated 
whether or not this was seen on the films. 
Splenoportograms were of extreme importance and 
were obtained in all 4 cases, in 3 instances percutaneously 
and in one operatively. Reflux filling of the coronary 
vein and the esophageal varices occurred three times. 
Two roentgenograms; 6 photomicrographs; 2 dia- 
grams; 2 tables. MORTIMER R. CAMIEL, M.D. 
Brooklyn, N. Y. 


The Gastric Ulcer—Benign or Malignant? Edito- 
rial. Frederic E. Templeton. Gastroenterology 37: 
109-110, July 1959. (509 Olive Way, Seattle 1, Wash.) 

In an excellent editorial, Templeton points out that 
the differentiation between benign and malignant ulcer 
is important if the physician believes that ulcers usually 
do not become malignant and that the complications of 
dumping, small reservoir, malabsorption, afferent loop 
syndrome, obstruction, and recurrence are more crip- 
pling than the ulcer itself. 

Reference is made to twoarticles by Dr. Israel E. Kirsh, 
one appearing in an earlier issue of Radiology (64: 357, 
1955) and the other abstracted below. Kirsh con- 
cludes that differentiation is possible in a high percent- 
age of cases, the criteria being based on mucosal relief 
and compression technics. It is pointed out that three 
assumptions are necessary in order that these criteria 
may be understood: (1) that only those patients having 
free acid in the stomach are candidates for differentia- 
tion; (2) that both the benign and the malignant ulcers 
are produced by digestion and not by necrosis; (3) 
that craters fill with either benign or malignant tissue 
when the processes of digestion are removed. 

Some signs frequently described for differentiation are 
said to be unreliable as irregularity of the ulcer base 
and location of the ulcer. 

Most important of all, the editorial indicates that ul- 
cers not typically benign or malignant can be dif- 
ferentiated by medical management. Whereas the 
benign crater fills with granulation tissue and the in- 
flammatory reaction subsides so that the whole region 
becomes pliable, with resultant normal peristalsis, the 
ulcerating cancer may show a healing of the ulcer but a 
mass persists. Also, the ulcer region remains stiffened 
and peristaltic waves are prevented from passing. 
Persisting rigid walls and tumor rather than the dis- 
appearance of the crater sets off the malignant lesion 
from the benign ulcer. RICHARD A. ELMER, M.D. 

Atlanta, Ga. 


Roentgen Diagnosability of Gastric Ulcer: A Review 
of 100 Proved Cases of Carcinoma of the Stomach. 
Israel E. Kirsh. Gastroenterology 37: 53-59, July 
1959. (VA Hospital, Hines, Ill.) 


The author reviewed the records of 100 consecutive 
proved cases of gastric carcinoma and found that an 
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accurate preoperative x-ray diagnosis was made in 8] 
per cent. The 19 erroneous reports are classified as 
follows: lesion not seen, 7; obstruction at pylorus, 4. 
extrinsic pressure, 3; local thickening of folds, 9. 
benign tumor, diverticulum, and benign ulcer, 1 each. 
The author emphasizes that only one carcinoma was 
diagnosed radiologically as benign gastric ulcer, 

Also included is a follow-up study of a group of 103 
patients who had undergone subtotal resection for 
benign gastric ulcers during a five-year period: 8 
of these were followed for over two years, and in none 
did gastric carcinoma develop. 

The author concludes that if the surgeon or patholo- 
gist is unable to distinguish ulcer from cancer, it should 
not be assumed that the radiologist is necessarily bound 
to make the same error 

Seven roentgenograms; 3 tables. 

RICHARD A. ELMER, M.D. 
Atlanta, Ga. 


Intussusception of the Duodenum: Report of a Case 
Due to Brunner’s Gland Hyperplasia. Robert E. 
Lempke. Ann. Surg. 150: 160-166, July 1959. (VA 
Hospital, Indianapolis, Ind.) 

The author found records or mention of 12 cases of 
intussusception of the duodenum in the literature avail- 
able to him. To these he adds a thirteenth case, ina 
22-year-old white woman who was under observation 
for persistent anemia and intermittent epigastric pain 
not related to meals 

An upper gastrointestinal series demonstrated dila- 
tation of the second portion of the duodenum, with an 
obstruction at the junction of the descending and 
transverse portions. With the patient leaning forward, 
barium passed the obstruction, producing the coiled- 
spring appearance characteristic of an intussusception. 
At surgery, the proximal 25 cm. of jejunum was found 
to be hypertrophied and to contain a nodular cylindrical 
mass which proved to be an extra long duodenum which 
had telescoped into the jejunum. The duodenum was 
studded with markedly hypertrophic Brunner’s glands 
which were believed to have caused the intussusception. 
After resection of the distal stomach and the proximal 
duodenum, gastroduodenostomy 3 cm. proximal to the 
ampulla of Vater was performed. The patient madea 
complete recovery. 

The subject of duodenal intussusception is discussed 
on the basis of the 13 accumulated cases. 

Two roentgenograms; 1 photomicrograph; 1 photo- 
graph; 2 tables. May. Martin A. Tuomas, M.C. 

MacDill AFB, Fla. 


Pathological Basis of the Radiological Changes in 
Ulcerative Colitis: A Study of Cases Treated by Colec- 
tomy. A. P. Dick, F. R. Berridge, and M. J. Grayson. 
Brit. J. Radiol. 32: 432-449, July 1959. (Adden- 
brooke’s Hospital, Cambridge, England ) 

This study is based on 10 cases of ulcerative colitis in 
which colectomy was performed. A barium enema 
examination was made within five days before operation, 
and within two hours following colectomy the excised 
colon was filled with the same type barium suspension 
that had been used in the preoperative study and films 
were obtained of the filled specimen, after evacuation of 
the barium, and finally with air filling. 

Certain terms are given precise definition to facilitate 
discussion of the observations. These terms are: cali- 
ber, haustra, contour, contractility, and after-evacua- 
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tion surface pattern. Each specimen was graded on 
the above points. In 9 cases in which air contrast 
studies were done, only one lesion was visualized that 
was not seen on routine films. Pseudopolyps and islands 
of raised mucosa were not as clearly demonstrated in 
the air-contrast studies as by other methods. Mucosal 
haustra were more clearly visualized with air studies. 
Similar changes were seen in the intact and excised 
colons, but were more marked in the excised specimens, 
due undoubtedly to the removal of surface debris. 

Narrowing of the colon was consistently associated 
with submucosal fibrosis of fairly severe degree; the 
reverse was not always true. Contractility was re- 
duced on the whole in narrowed colons, but this finding 
was inconsistent. The absence of mucosal haustra was 
correlated with fairly severe submucosal damage. 
Smooth contour by itself was found not to indicate the 
presence of abnormality. A reticular evacuation pat- 
tern was produced by barium lying in ulcers between 
mucosal islands or small pseudopolyps. A double con- 
tour, seen in some of the operative specimens, was as- 
sociated with acute disease with ulceration of mucosa 
and mucosal edema. 

Thirty roentgenograms; 6 photomicrographs; 13 
photographs; 2 diagrams; 2 tables. 

Capt. JOHN R. BROADWATER, M.C. 
Lackland AFB, Texas 


Survey Procedures for the Detection of Asympto- 
matic Tumors of the Rectum and Colon. M. Pinson 
Neal, Jr., Alfred J. Herlitzka, Anthony R. Curreri, and 
Lester W. Paul. Cancer 12: 833-839, July—August 
1959. (University of Wisconsin Medical School, Madi- 
son 6, Wisc. ) 

This report gives the results of a pilot study for the 
detection of asymptomatic polyps or other significant 
lesions of the colon. It was begun in an attempt to 
devise a roentgenographic method for the examination 
of the colon that might be applicable on a large scale to 
the general population as a cancer detection procedure. 
Eight hundred and eighty-one patients with no com- 
plaints referable to the colon were examined by barium 
enema; roentgenograms were obtained in 243° and 
photofluorograms in 638. Fluoroscopy was omitted. 

Best results in preparation of the colon were obtained 
by the administration of from 1 to 2 oz. of castor oil at 
bedtime the evening before the examination, the omis- 
sion of breakfast, and tap water cleansing enemas. 
Proctosigmoidoscopy preceded the barium enema 
study. To eliminate the large amount of air in the colon 
that often follows this procedure, a tap water enema 
containing 0.5 gm. of ‘‘fluffy” tannic acid powder to 
each 100 c.c. was given after the completion of the sig- 
moidoscopic examination and about an hour before the 
barium enema study. The barium enema solution con- 
sisted of 225 gm. of barium sulfate and 5 gm. of “‘fluffy”’ 
tannic acid powder added to 750 c.c. of warm tap water. 
The enema was administered by a gravity technic, with 
an ordinary enema apparatus about 3 ft. above the 
tabletop. The patient was placed on the left side while 
the mixture entered the colon; he was then turned on 
his back for several minutes, and then on the right side 
for a like period. One 14 X 17-in. roentgenogram of 
the filled colon was obtained in the prone position. 
After evacuation of as much of the barium solution as 
possible, a second film was exposed. 

Photofluorograms were obtained with a right-angled 
type of mirror camera. Because the screen size of this 
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unit was 15 X 15 in., 2 exposures were made, one cen- 
tered for the lower half of the abdomen and the other 
for the upper half. Only in this way was it possible to 
cover the entire distended colon in all cases. Each 
patient therefore received 2 postero-anterior photo- 
fluorographic exposures of the filled colon and 2 more 
after evacuation. In addition, 2 other postevacuation 
roentgenograms were taken, one with the patient prone 
and the x-ray tube angled 30° toward the feet and 
another with the patient supine and the tube angled 30° 
toward the head. It is estimated that the 6-roentgeno- 
gram technic resulted in a skin exposure to the patient 
of 15 r. 

In the group of 243 patients who had 14 X 17-in. 
roentgenograms, there were found 2 polypoid carcino- 
mas and 1 benign polyp, all proved histologically. This 
is an incidence of significant lesions of 1.23 per cent. 
Among the 638 patients examined by photofluorograms, 
there were found 2 benign polyps, 2 malignant polyps, 1 
annular carcinoma, and 1 submucosal lipoma, a total of 
6 significant lesions (0.94 per cent). The overall yield 
for the entire series, therefore, was 9 proved lesions 
(1.02 per cent). 

Proctosigmoidoscopy was performed on 701 patients. 
In this group, 36 had demonstrable tumors (5.1 per 
cent). Twenty-one of these were benign adenomatous 
polyps and 11 were malignant. 

While the 70-mm. photofluorograms demonstrated a 
significant number of asymptomatic tumors of the 
colon, certain factors limit its usefulness for mass sur- 
veys of large numbers of individuals. Chief among 
these are the high dose of radiation delivered to the 
skin and the need for meticulous preparation of the 
colon prior to the examination. 

The majority of polyps and carcinomas of the large 
bowel (70 to 75 per cent) can be detected by procto- 
sigmoidoscopy because of the higher incidence of these 
lesions in the rectum and lower part of the sigmoid than 
elsewhere. It is recommended that this examination 
be employed routinely in patients over forty. 

Six roentgenograms; 5 tables. 


Operative Intestinal Arteriography in the Diagnosis 
of Diverticulitis of the Colon. Robert Schobinger. 
Acta radiol. 52: 28-32, July 1959. (VA Hospital, 
Bronx 68, N. Y.) 

The author describes his technic of operative in- 
testinal arteriography in the diagnosis of diverticulitis of 
the colon. The roentgen pattern of carcinoma is char- 
acterized by puddling of contrast medium within the 
neoplasm, and by the presence of vessels of abnormal 
size, number, and configuration. The vascular pattern 
in diverticulitis of the colon is distinctly different, fail- 
ing to exhibit the anarchy which is characteristic of 
malignant growth. Very mild degrees of inflammation 
present an angiographic appearance almost identical 
with that of the surrounding normal bowel. In more 
acutely inflamed segments of the colon, the vascular 
changes correspond to the degree of inflammatory 
hyperemia and accompanying hypervascularity. Indi- 
vidual vessels, however, do not show the abnormalities 
seen in carcinoma, nor is there any puddling of the 
medium within the involved segment. Additionally, 
the prolonged retention of the medium observed in car- 
cinomatous lesions is not observed. 

Six roentgenograms; 1 photograph. 

THEODORE E. Keats, M.D. 
University of Missouri 
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Giant Air Cyst of the Abdomen; An Unusual Mani- 
festation of Diverticulitis of the Sigmoid. Report of a 
Case. Robert H. Frankenfeld, Carlton H. Waters, 
and Theodore V. Schepeler. Gastroenterology 37: 
103-106, July 1959. (1480 Pacific Ave., Long Beach 
13, Calif.) 

The authors report what they believe to be the third 
case of inflated diverticulum of the sigmoid colon to 
appear in the literature. 

Radiographically a large round collection of air, 
measuring 12 cm. in diameter, was demonstrated in the 
right lower part of the abdomen directly beneath the 
anterior wall. A small amount of fluid was apparent in 
this structure on the lateral film. There was no evidence 
of free air or peritoneal fluid. Following conservative 
therapy, radiographs showed a 1.5 cm. diminution in 
size of the cyst. Excretory urograms revealed no con- 
nection with the urinary tract. A barium enema 
study disclosed mininal diverticulosis of the colon and 
sigmoid. Three months later repeat examination 
showed shrinkage of the cyst to 6 cm. in diameter. 

Subsequently, with recurrent symptoms, the tender 
abdominal mass reappeared and radiographs revealed 
re-inflation to the original size. At operation a large 
cyst, 10 cm. in diameter, was found attached by a 2 
cm. stalk to the antimesenteric border of the sigmoid 
at the junction of its upper and middle thirds. 

Three roentgenograms. RICHARD A. ELMER, M.D. 

Atlanta, Ga. 


Uniform Colloidal Dispersions for Hepatolienography. 
S. F. Thomas, R. J. Dummel, J. A. Patterson, J. D. 
Madden, and G. M. Dummel. Ann. New York Acad. 
Sc. 78: 793-798, July 2, 1959. (Palo Alto Medical Re- 
search Foundation, Palo Alto, Calif.) 

Thomas and his co-workers previously reported a 
study of the injurious effects incident to hepatolienog- 
raphy with Thorotrast and concluded that the com- 
plications incident to the use of that medium contrain- 
dicated its use except in cases of extreme urgency 
(Radiology 57: 669, 1951). The present paper de- 
scribes the initial steps toward the development of a 
colloidal contrast agent capable of temporary fixation 
and followed by gradual metabolic breakdown. These 
have included an investigation of polystyrene particles 
as a physical model for investigating phagocytosis and 
chemical studies of tetraiodophthalic anhydride deriva- 
tives as possible colloidal contrast agents. Animal 
experiments have so far been inconclusive, but it is 
suggested that a continuation of the work may lead toa 
solution of the hepatolienography problem and may 
also indicate a quantitative technic for basic explora- 
tion of phagocytosis by the reticuloendothelial system. 

[This article is one of twenty-six on radiopaque di- 
agnostic agents published under the editorship of 
Maxwell H. Poppel by the New York Academy of 
Sciences, Vol. 78, pp. 705-1020.—Ed. | 

Four figures AvuTHoRS’ ABSTRACT 


Small-Intestinal Gallstone Ileus and Use of Barium 
Sulfate per Os in Its Diagnosis. Victor Drucker. 
Arch. Surg. 79: 22-30, July 1959. (Binghamton Gen- 
eral Hospital, Binghamton, N. Y.) 

Small bowel ileus, especially when due to an impacted 
gallstone, is difficult to diagnose. The radiographic 


finding of air in the biliary tract, visualization of a stone 
in an unusual location, and absence of a stone previously 
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seen within a gallbladder that has not been removeq 
are helpful signs. 

The author has found that a more revealing x-ray 
examination can be made by passing a Miller-Abbott 
tube and injecting dilute barium suspension into the 
small intestine. By this means the calculus, which 
often is radiolucent, is shown clearly. He describes 
his experience and the results of experiments on pre- 
viously removed gallstones to show that barium sulfate 
solution has a tendency to cling to or to outline many 
gallstones. The opaque coating thus gives an incon- 
spicuous stone an intensified radiographic shadow. 

One case of preoperatively diagnosed gallstone ileus js 
presented, and radiographs are reproduced from another 
case which is not reported. 

The point is made that even though passage of the 
tube into the small bowel may sometimes seem to add 
to the delay before surgery, in most cases the interval 
between admission and establishing a definite diagnosis 
will be shortened. 

Thirteen roentgenograms. 

Don E. MATTHIESEN, M.D 
Phoenix, Ariz. 


Sites of Pancreatic Duct Obstruction in Chronic 
Pancreatitis. Alan P. Thal, Bernard Goott, and 
Alexander R. Margulis. Ann. Surg. 150: 49-56, July 
1959. (University of Minnesota, Minneapolis, Minn.) 

The spatial arrangements of the terminal pancreatic 
and common bile ducts vary so considerably from pa- 
tient to patient that stricture or spasm in this area may 
result in obstruction to either or both ducts. More- 
over, in chronic pancreatitis the duct may be obstructed 
in one or several areas within the substance of the pan- 
creas at points distant from the papilla of Vater 
Treatment aimed at the relief of pancreatic duct ob- 
struction depends upon the precise localization of the 
site of obstruction. This information may be acquired 
by careful palpation of the gland, by gentle probing of 
the main duct, or by operative pancreatography. 

A satisfactory pancreatogram may be achieved dur- 
ing cholangiography, especially if the papilla is made 
spastic by the instillation of 0.1 N hydrochloric acid into 
the duodenum. In many patients with advanced 
chronic pancreatitis, however, visualization is not 
achieved in this way and a direct pancreatogram may 
be necessary to identify the site of obstruction. In the 
authors’ experience the safest method of performing 
direct pancreatography is to insert a fine (4F) soft 
polyethylene catheter through the pancreatic duct 
Even in the presence of a high degree of duct obstruc- 
tion the fine catheter may traverse the stricture and 
reach the tail of the pancreas. Small amounts of 
“Renografin” are then allowed to reflux from the tail 
of the gland into the duodenum. Satisfactory filling of 
the ductal system is usually attained. 

Eight case histories accompanied by excellent repro- 
ductions of pancreatograms and cholangiograms illus- 
trate the natural history of pancreatic duct obstruction 
at various sites. 

Treatment was aimed at relieving the duct obstruc- 
tion, as demonstrated by the pancreatograms. It 1s 
most efficacious during early acute obstruction. A 
chronic pancreatitis with multiple strictures and diffuse 
parenchymal infection is less amenable to therapy. 

Eleven roentgenograms; 1 diagram. 

May. Martin A. Tuomas, M.C. 
MacDill AFB, Fila. 
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HERNIA 


Herniation Through Congenital Diaphragmatic De- 
fects. J. A. W. Bingham. Brit. J. Surg. 47: 1-15, 
july 1959. (Belfast, Ireland ) 

" There are three basic types of congenital diaphrag- 
atic defect through which herniation may occur. 

1. Posterolateral defects (Bochdalek). Posterolateral 
yernia often presents with severe dyspnea in the neona- 
tal period and has been said to be responsible for one in 
wery fifty deaths in the first three days of life. The 
slain chest film is diagnostic, demonstrating gas-con- 
taining viscera, usually in the left chest, with shift of the 
mediastinal contents to the opposite side. In those 
patients who survive the neonatal period, dyspnea and 
jilure to thrive are the main complaints. An oc- 
wsional case is detected on a routine film in an asymp- 
tomatic patient. It is unusual for this type of hernia to 
ecomplicated by obstruction or strangulation. 

2 Retrosternal defects (Morgagni). Most of these 
ses remain asymptomatic. As they are occasionally 
complicated by obstruction in later life, they should be 
ired soon after detection. Again, the plain films 
sake the diagnosis by demonstrating gas-containing 
viscera Within the chest. 

3. Extensive defects involving most of a hemidiaphragm. 
This type is rare and almost always fatal in the imme- 
liate postnatal period. 

Surgical indications and technics are discussed. 

Eighteen roentgenograms; 2 photographs; 7 draw- 
ings; 2 tables. May. MartTIN A. Tuomas, M.C. 

MacDill AFB, Fla. 





Congenital Posterolateral Diaphragmatic Hernia in 


the Adult. James A. Kirkland. Brit. J. Surg. 47: 
§-22, July 1959. (University of St. Andrews, Dundee, 
Sotland ) 


Acase of massive congenital posterolateral diaphrag- 
matic hernia is reported in a 64-year-old woman who 
irstcame under medical observation in 1912 and even- 
wally succumbed in 1958 as a direct result of this anom- 

The author reviews the salient features of 34 
ther cases from the literature. He emphasizes that 
theadult form of the disease may run a long course with 
vague symptoms as opposed to the more acute form, 
characterized by severe dyspnea, seen in the neonatal 
period. Both plain radiographs and barium studies are 

{importance in the diagnosis, though plain films are 
{ten misread as “‘pleural effusion’’ or ‘‘resolving pneu- 
monia,” “eystic lung,’ ete. Barium studies can be 
misleading when the contents of the hernia are reduced 
tthe time of the examination. 

Une roentgenogram; 1 photograph; 6 tables. 

Maj. MartTIN A. Tuomas, M.C. 
MacDill AFB, Fla. 


_ Herniation Through the Foramen of Morgagni. 
.R. Hunter. Brit. J. Surg. 47: 22-27, July 1959. 
Walton Hospital, Liverpool, England) 

Five cases of herniation through the foramen of Mor- 
sgmlin adult females are reported. This type of hernia 


Ssuspected when the chest films show opacification or 
is at the right cardiophrenic angle anteriorly. Two of 
the patients had symptoms referable to intestinal ob- 
‘ction. Early surgical repair is recommended. 
Eight roentgenograms. 
Maj. Martin A. Tuomas, M.C. 
MacDill AFB, Fla. 


struc 
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An Evaluation of the Toe-Touch Position in the Diag- 
nosis of Hiatus Hernia. J. H. E. Carmichael. Brit. 
J. Radiol. 32: 479-482, July 1959. (Broadgreen 
Hospital, Liverpool 14, England) 

The value of the toe-touch position in detection of 
hiatus hernia was demonstrated in a series of 92 cases 
examined also in the Trendelenburg position. In 19 of 
the cases, the hernia was revealed only by the toe- 
touch maneuver. In addition, 10 cases of reflux with- 
out hernia were disclosed only on toe-touching. 

The following routine is recommended in the at- 
tempted visualization of hiatus hernia: (1) First the 
patient should be screened straining in Trendelenburg’s 
position. (2) Then he should be screened while moving 
from the erect lateral to the lateral toe-touch position. 
(3) Finally, if necessary, he should be returned to the 
Trendelenburg position and examined after swallowing 
thick barium paste. 

The left lateral position (7.e., the patient’s left side 
toward the screen) is recommended. The fluorosco- 
pist is cautioned to make sure that the level of barium 
actually covers the esophageal orifice during all maneu- 
vers. 

Four roentgenograms; 1 table. 

Maj. Byron G. Brocpon, M.C. 
Lackland AFB, Texas 


THE MUSCULOSKELETAL SYSTEM 


Bone and Joint Changes Following Burns. A Roent- 
genographic Study—Preliminary Report. E. Burke 
Evans and James R. Smith. J. Bone & Joint Surg. 
41-A: 785-799, July 1959. (University of Texas, 
Medical Branch, Galveston, Texas) 

The skeletal changes which occur in association with 
thermal burns are scrutinized closely by these authors, 
who have reviewed their experiences with 950 burn 
patients. Except for osteoporosis, which was a fre- 
quent finding, there were only 20 patients in whom bone 
and joint changes were demonstrated. These altera- 
tions were classified as follows: (1) alterations limited 
to bone, namely, osteoporosis and periosteal new bone 
formation; (2) alterations involving pericapsular struc- 
tures, including pericapsular calcification, osteophytes, 
and heterotopic para-articular ossification; (3) altera- 
tions involving the joint proper, as progressive articular 
destruction and ankylosis. 

A good explanation for the development of the altera- 
tions has not been established. Both osteoporosis and 
periosteal new bone formation are mentioned as being 
possibly related to hyperemia. In pericapsular calci- 
fication, superimposed trauma is suggested as a cause. 
Trauma is also mentioned in connection with osteo- 
phytes, para-articular bridging, and new bone forma- 
tion. Roentgenographically nothing specific was noted 
to permit differentiation of heterotopic para-articular 
ossification from the changes of myositis ossificans, 
poliomyelitis, or paraplegia. : 

Joint changes detected seemed practically identical 
with those of septic arthritis. The usual sequence con- 
sisted of capsular swelling, subchondral irregularity, 
intracapsular clouding, progressive destruction of artic- 
ular surfaces, adjacent reactive periosteal new bone 
formation and, ultimately, ankylosis. 

With direct involvement of bone by a burn, tangen- 
tial sequestration of the avascular portion was ob- 
served. 

The skeletal changes which developed after a burn 
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were seen less frequently about the shoulders, wrists, 
and knees than about the hips and elbows. There 
were no changes about the interphalangeal, metacar- 
pophalangeal, or metatarsophalangeal joints, even 
when they were involved by the burn directly. Joints 
with major para-articular changes did not show intra- 
articular changes; and the converse was also true. 

The incidence of these skeletal changes was higher 
among children than adults which the authors suggest 
may be due to the exuberant tissue response characteris- 
tic of youth. Occasionally, growth spurts occurred in 
children after a severe burn; and one 24-year-old 
patient grew one and one-half inches in height and re- 
ported an increase of one full shoe size. 

Since so few patients with severe burns have major 
skeletal changes, the authors feel that there is likely to 
be an individual or hereditary predisposition in those 
who do. 

Twenty roentgenograms; 6 diagrams; 1 table. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


The Radiology of Gout. James F. Brailsford. Brit. 
J. Radiol 32: 472-478, July 1959. (University of 
Birmingham, Birmingham, England) 

Gout shows its major manifestations in men of middle 
age with large frames and vigorous appetites who are 
living sedentary lives. 

Uratosis (deposition of urates in tissues) is more spe- 
cific than uratemia. Urate deposits (tophi) occur most 
frequently in tissues which are richest in sodium, as in 
cartilage, synovial membranes, ligaments, bursae, and 
subcutaneous tissues. 

Radiographic changes are most commonly found in 
the distal extremities, but any of the proximal joints 
may be the site of a primary lesion. A case report and 
radiographs of a 61-year-old man with a long history of 
gout involving the hips, knees, shoulders, elbows, 
hands, and feet are presented. 

The main radiographic findings are tophi and bony 
destruction. Sodium urate deposits are only slightly 
more radiopaque than the soft tissues; therefore, they 
may escape detection until their bulk causes deformity 
or until enough calcium is deposited to give sufficient 
contrast. Localized bony dissolution may occur at the 
joint surfaces or on the periphery or within the sub- 
stance of a bone distal to a joint. These cyst-like 
changes are not usually associated with reactive change 
or bony atrophy. The degree of bone destruction 
shows little relation to the amount of urate deposited in 
the adjacent soft tissues. 

Ten roentgenograms. 

Capt. SAMUEL S. KRIKORIAN, M.C. 
Lackland AFB, Texas 


Metaphyseal Chondrodysplasia of Jansen. Peter B. 
Gram, Joseph L. Fleming, Boy Frame, and Gerald 
Fine. J. Bone & Joint Surg. 41-A: 951-959, July 
1959. (The Henry Ford Hospital, Detroit, Mich.) 

Metaphyseal chondrodysplasia of Jansen consists in a 
persistence of epiphyseal cartilage with associated de- 
fective formation of enchondral bone. The authors 
report what they believe to be the fourth case of this 
unusual condition to appear in the literature. They 


cite a case published by Cameron, Young, and Sissons 
(J. Bone & Joint Surg. 36-B:622,1954. Abst. in Radi- 
ology 65: 475, 1955) as another example of the anomaly. 

A generalized skeletal defect became apparent clini- 
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cally in a female infant a month or two after birth 
Persistent hypercalcemia, hypophosphatemia, elevate; 
serum alkaline phosphatase, and increased urinary phos. 
phorus and calciurn excretion were manifested. Radi ; 
graphically, the long bones exhibited short, broa 
diaphyses with enlarged epiphyses. The metaphyses ; 
the long bones and bones of hands and feet shove; 
large, irregular, clear areas of uncalcified cartilage - 
jacent to the epiphyseal line and under the thin cor: 
of the expanded metaphyses. There also were patch; 
irregular denser areas (representing calcified cartilage 
in the metaphyses and areas of irregular ossification ne:; 
the diaphyses. The epiphyses were relatively norm: 
although the epiphyseal lines were wide and irregula; 
Early in the course there was difficulty in making a 
differentiation from hyperparathyroidism. Later th 
x-ray changes described above helped to eliminate thi: 
confusion. 

The child was last seen at about six and a half years 
of age, and was a dwarf. The skull was macrocephalic, 
with hypoplastic facial bones. The legs were bowed. 
and the general appearance was in accord with the 
metaphyseal skeletal changes. Because of the bio- 
chemical indications, neck exploration was carried out 
but revealed normal parathyroids. 

Chief among the roentgenologic differential possibil- 
ties considered were Ollier’s disease, chondrodystrophi: 
calcificans congenita, and hereditary metaphyseal 
dysplasia, but all these conditions show radiographic 
findings at variance with those reported here. 

The authors postulate that the hypercalcemia and 
hypophosphatemia may have been secondary to the 
underlying bone defect. 

Sixteen roentgenograms; 1 photomicrograph; ‘ 
photographs; 1 table. Don E. MATTHIESEN, M.D 

Phoenix, Ariz 





Spontaneous Regression of Reticulum-Cell Sarcoma 
of Bone. A Case Report. Robert L. Cole and M 
Richard Ferguson. J. Bone & Joint Surg. 41-A: %i- 
965, July 1959. (Orthopaedic Hospital, Los Angeles, 
Calif.) 

A 5-year-old boy had a destructive lesion involving 
41/2 inches of the distal fibula, observed roentgeno- 
logically just above the epiphysis. His presenting com- 
plaints were pain of a month duration and slight swelling 
over the region of the lesion. Roentgenograms showed 
patchy destruction of cortex and medullary canal, and: 
Codman’s triangle along the medial cortex. A ches 
film was negative. 

Biopsy was performed, and the distal half of the fibula 
was resected. Because of the malignant appearance 0! 
the tumor, no attempt was made to remove all evidest 
tumor tissue, some of which was noted to remain in 
situ when the wound was closed. The pathologic: 
diagnosis was reticulum-cell sarcoma. About tW 
months postoperatively roentgenograms revealed inte 
nal erosion of the cortex of the remaining proximal fibula 
and mottled rarefactions in the medullary canal sug: 
gestive of tumor involvement. A chest film now showe: 
multiple rounded areas of infiltration throughout bot 
lung bases. These were all of homogeneous densi) 
but there were no signs of infection, and the les" 
were thought to be malignant metastases rather th 
infarcts. For various reasons no therapy other ti! 
supportive care was attempted. 

Three months postoperatively a repeat chest fils 
showed that the lung lesions had disappeared. Four 
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aonths postoperatively signs of local recurrence were 
inically absent and the remaining fibular fragment 
,ppeared essentially normal on roentgenograms. ; 
‘The patient was alive and free of evidence of disease 
tthe time of this report, six years following surgery. 
Bight roentgenograms, 2 photomicrographs. 

Don E. MAtTTHIESEN, M.D. 

Phoenix, Ariz. 
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Roentgenological Examination of the Function of the 
lumbar Spine. Marcus Schalimtzek. Acta orthop. 
wandinav. 28: 316-319, 1959. (Copenhagen, Den- 
mark) 

This paper is a summary of a thesis (Universitetsfor- 
get, Aarhus, Denmark, 1958) on the roentgen exam- 
ination of the function of the lumbar spine. Roent- 
genograms were taken of the patient in the sitting posi- 
tion, during the performance of active extreme flexion 
{the spine, both in the frontal and sagittal plane. 
During these movements the normal spine forms a 
snooth harmonic curve with acute angles between the 
vertebral bodies, whereas in the presence of the lum- 
go-sciatica syndrome the spinal curve is irregular 
with characteristic abnormal intercorporal angles. 

For purposes of comparison, the absolute mobility of 
the individual mobile segments of the total spine was 
measured, the flexibility being expressed by the size of 
the intercorporal angles. This evaluation was carried 
ut on subjects with no back or lower-extremity symp- 
toms and with no radiographic evidence of patho-ana- 
tomical changes in the spine. Segmental mobility and 
total flexibility were determined in the frontal plane in 
9 persons and in the sagittal plane in 33; the average 
ge in both groups was 34.8 years. It was found that 
the absolute angles decreased in the supine position and 
increased in the standing position, whereas the relative 
values for the mobility of the individual segments in 
the same lumbar spine were practically constant. 

A control group consisted of 120 symptom-free individ- 
wils, from thirty to forty-nine years of age. Of 600 
lumbar segments studied, 80 displayed some abnormal- 
ity on functional examination: 48 segments, abnormal 
angulation only; 18 segments, a decrease in height of 
the disk and/or instability; 14 segments, marginal 
isteophytes with normal function. In 43 of the control 
subjects, no abnormality was detected, and in 35 noth- 
ing definitely abnormal; dysfunction and reactive disk 
changes were seen in 42. 

_ The lumbago-sciatica series comprised 120 patients, 
rom thirty to forty-nine years of age. Routine roent- 
genography in the supine and lateral positions re- 
vealed no abnormalities in 62 patients, whereas signs of 
eeondary disk lesions were found in the remainder, 
with involvement of 96 segments. 

Functional examination showed dysfunction in 316 
1600 lumbar segments. Abnormal function was dem- 
wistrated in 240 of about 500 segments of normal 
‘ppearance and in 76 of 96 with reactive changes. 
Normal function was observed in 20 segments of the 
pondylitis deformans type. 

, Twenty-five of 65 disks with decreased height were 
— exclusively by the functional examination; 
this decrease in height was thus due to stress. Eighteen 
of these were localized to segments of normal appearance 
nd 20 to the two caudal segments. 

Of 31 unstable segments, 13 appeared normal and 
showed secondary changes; instability involved 
l45 and L5-S1 in 27 instances. 


18 
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One hundred and eighteen patients of the 120 with 
lumbago-sciatica displayed abnormal segmental func- 
tion; 2 showed no definite abnormalities. 

In both series, the frequency of lumbar segments with 
abnormal mobility and of radiographic signs of seg- 
mental dysfunction increased caudally, where disk de- 


generation is known to be most frequent. Moreover, 
lumbar dysfunction was significantly more frequent in 
the patients with lumbago-sciatica than in the symptom- 
free persons. Disk degeneration occupies a central 
position in the pathogenesis of the lumbago-sciatica 
syndrome. It is therefore reasonable to assume that 
the disk component is also of importance in the dys- 
function observed in these patients, especially when the 
diskoligamental factor is also considered. 

The results of the functional examination were com- 
pared with the findings on myelography and/or opera- 
tion in patients with lumbago-sciatica who were sus- 
pected of having herniation of a lumbar disk. Ninety- 
six myelograms from 88 patients showed herniation of 
78 intervertebral disks in 69 patients. Ninety-one 
disks were explored in 58 patients; herniation was 
found in 66 segments. Two-thirds of the herniations, 
in the myelograms and at operation, occurred in normal- 
appearing segments; the remaining herniations also 
showed reactive disk changes. Normal function was 
observed in only 4 of the 78 segments with myelographic 
herniation and in only 5 of the 66 segments in which 
operation disclosed herniation. Thus, dysfunction is 
often seen in segments with verified herniation, which 
is the sequela of disk degeneration. 

The number of radiographic signs of disk degenera- 
tion in segments with herniation varies from one to 
five. Neither the number, nor the combination, nor 
the lateralization of these signs makes it possible with 
certainty to locate the site of the herniation. In the 
presence of monotopical segmental changes, the func- 
tional examination may be of value in diagnosing the 
level of the herniation. The results of present investi- 
gation render it likely that the disturbances in the statics 
and dynamics of the lumbar segment which are demon- 
strated in patients with lumbago-sciatica are usually 
manifestations of a disk degeneration, even in cases in 
which the mobile segment is otherwise of normal ap- 
pearance. 


The Postoperative Myelogram. Sten Cronqvist. 
Acta radiol. 52: 45-51, July 1959. (University Hospi- 
tal of Lund, Sweden) 

The author discusses the changes in postoperative 
myelograms of 34 patients when compared with those 
seen in myelograms of 100 unoperated patients in whom 
subsequent surgery revealed disk protrusion or prolapse. 
Postoperative scarring usually appears in the myelogram 
as an irregular elongated defect, sharply defined, and 
situated between the nerve roots. Careful examination 
of a myelogram for these changes provides a possibility 
of differentiating between postoperative changes and 
recurrent disk herniation. 

Five roentgenograms; 1 group of sketches. 

THEODORE E. Keats, M.D. 
University of Missouri 


Contrast Examination of the Lumbar Interspinous 


Ligaments. Preliminary Report. Rolf Kohler. Acta 
radiol. 52: 21-27, July 1959. (University Central 


Hospital, Helsinki, Finland) 
A method for roentgen examination of the lumba 
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interspinous ligaments, based upon the injection of a 
contrast medium close to the ligaments on both sides, 
is presented. The author examined 100 consecutive 
cases of low backache or sciatica by this method. An 
injection of 4 to 5c.c. of contrast material is made along 
the lumbar interspinous ligaments, as closely as possible 
to the ligamentous wall, with local anesthesia. As a 
contrast medium the author uses a 20 per cent mono- 
iodized water-soluble preparation, and this is usually 
absorbed within an hour. Tomography is occasionally 
performed. 

A well defined contrast-free zone, usually slightly 
spindle-shaped and 3 to 10 mm. wide, is observed in 
normal cases between the spinous processes. In patho- 
logic cases, the contours of the contrast medium are 
often slightly irregular or ill defined. A blotched or 
streaked penetration of contrast medium into the lig- 
amentous area probably corresponds to degenerative 
changes in the ligament. Occasionally, a unilateral 
rounded bulging of contrast medium toward or slightly 
past the midline is seen without, however, any direct 
communication between the two deposits. There is 
then a defect within only one half of the ligament. 
Total rupture of the ligament usually occurs near the 
upper spinous margin. A homogeneous accumulation 
of contrast medium then occupies a greater or lesser part 
of.the interspinous space and there is thus a connection 
between the deposits on the right and left sides. 

Of 100 patients examined, 55 were operated on, the 
majority under the diagnosis of prolapsed disk. The 
roentgenographic observations corresponded weil with 
the operative findings, provided the contrast medium 
had been correctly deposited close to the ligamentous 
wall. 

Ten roentgenograms; 1 photograph. 

THEODORE E. Keats, M.D. 
University of Missouri 


Forestier’s Disease of the Spine. J. Lackner. 
Fortschr. a. d. Geb. d. Réntgenstrahlen 91: 71-76, 
July 1959. (In German) (Zentral-R6ntgeninstitut, 
Stadt. Krankenanstalten, Bremen, Germany) 

Ten years ago Forestier (Ann. Rheumat. Dis. 9: 321, 
1950) reported on a “senile ankylosing vertebral hyper- 
ostosis,’’ a separate entity, which now bears his name. 
The condition is a benign degenerative process of the 
spine, occurring in old people. Formerly, it had been 
considered a variety of osteoarthritis of the spine. 

Forestier’s disease is characterized by a massive 
ossification of the anterior common ligament with an 
associated kyphosis. The process rarely spreads over 
large areas but tends to be localized. Most frequently 
it involves the lower cervical and upper thoracic spine; 
rarely the lower thoracic and lumbar spine. Osteo- 
arthritic changes are occasionally associated but are 
more frequently seen in remote parts of the spine. 

The author collected 21 cases, 16 in males and 5 in 
females, ranging in age from sixty-two to eighty-three 
years. Symptoms were absent in most cases so that 
the roentgen findings were unexpected and coincidental. 
In only 2 cases could symptoms of dysphagia be traced 
to bony masses encroaching upon the barium-filled 
esophagus posteriorly. Identical pressure defects on 


the esophagus can also be produced by hypertrophic 
osteoarthritic spurs or osteophytes and must be dif- 
ferentiated from intrinsic lesions. 

In 1 of the 2 symptomatic cases a carcinoma actually 
co-existed close to the extrinsic pressure area. Autopsy 
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studies of the hyperostotic mass in this case m 
revealed hyperplasia of bone and cartilage. 
Roentgeno.ogically, the molasses-like coating of Verte. 
bral bodies may simulate rheumatoid spondylitis (Marie 
Striimpell disease). It must be remembered, however, 
that Forestier’s disease is an aging process and ny 
one of infectious origin. It causes no pain, no elevation 
of blood sedimentation rate, and no characteris 
clinical syndrome; there is no involvement of sma 
vertebral articulations and no periostosis. 
Four roentgenograms; 1 photograph; 2 tables, 
ERNEST Krart, M.D 
Northport, N. Y 


erely 


Procto-Colitis and Other Pelvic Infections in Rel. 
tion to Ankylosing Spondylitis, With a Note on the 
Vertebral Venous System. Ronald G. Grainger. | 
Fac. Radiologists 10: 138-150, July 1959. (St 
Thomas’s Hospital, London, S.E.1, England) 

The author reports 7 cases of ankylosing spondylitis 
occurring in patients with ulcerative proctocolitis 
He believes that observations in this series of cases 
favot a pelvic inflammatory focus as an etiologic 
factor in the development of sacroiliac arthritis with 
eventual ankylosing spondylitis. 

Radiology plays a significant role in the diagnosis of 
ankylosing spondylitis. The most important single 
diagnostic sign of the latter disease is radiological evi- 
dence of sacroiliac arthritis. Indeed, it is now generally 
accepted that this is an essential criterion for the 
firm establishment of a diagnosis. Nevertheless, good 
radiologic evidence of sacroiliac arthritis can be com- 
pletely overlooked by a competent radiologist when 
reporting films taken in the course of a barium enema 
study. This occurred in at least 3 of the auther’s7 
cases. 

A note is added describing the vertebral venous sys- 
tem and its possible significance in the pathogenesis of 
ankylosing spondylitis. 

Eighteen roentgenograms; 1 diagram. 

THEODORE E. Keats, M.D. 
University of Missouri 


‘Spontaneous Healing’’ of Spondylolisthesis. Sven- 
Arne Ahlgren. Acta orthop. scandinav. 28: 306-310, 
1959. (University Hospital, Lund, Sweden) 

An unusual case of spondylolisthesis of the fifth 
lumbar vertebra and Bechterew’s disease is reported 
In 1934, a 23-year-old man began to experience attacks 
of spontaneous back pain resembling lumbago, of a few 
days duration. By 1952, the attacks were more pro- 
tracted with pain and stiffness of the lower back and 
hips. Roentgen examination, in May 1953, disclosed 
spondylolisthesis of the fifth lumbar vertebra. Symp- 
toms continued to progress, and by the end of that year 
the fingers, right knee, left ankle, and toes of the left 
foot had become painful and stiff. Another roentgen 
examination showed not only the spondylolisthesis of 
the fifth lumbar but also changes suggestive of Bech- 
terew’s disease in the sacroiliac joints. Treatment over 
the next three to four years included injections of gold 
salt, acetylsalicylic acid, vitamins B and C, roentgen 
therapy to the thoracic and lumbar spine on three 0 
casions, Butazolidin, Cortal, and physiotherapy. The 
patient’s condition improved and he was able to retum 
to work. About four and a half years after spondylo- 
listhesis had been diagnosed, fusion had occurred and 
the defect in the arch was hardly discernible on the 
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roentgenogram. This fusion is ascribed to the coexis- 
tent Bechterew’s disease. 
Two roentgenograms. 


Osteoid Osteoma of a Cervical Vertebra. Report of 
aCase. Herbert C. Fett, Sr., and Vincent P. Russo. 
|. Bone & Joint Surg. 41-A: 948-950, July 1959. (St. 
Charles Orthopaedic Hospital, Brooklyn, N. Y.) 

Osteoid osteoma has been found in almost every bone 
except the skull. Only rarely, however, does it occur 
primarily in a vertebral body. The second such case to 
be reported in the literature is described here, involving 
the body of C-3 in a 9-year-old boy. 

The dull pain, worse at night, along with point 
tenderness behind the angle of the mandible suggested 
osteoid osteoma. Radiographs provided the most im- 
portant diagnostic clue, however, oblique body-section 
films revealing the lesion with clarity. A 1l-cm. area 
of mottled density was seen in the inferior lateral por- 
tion of the third cervical vertebra, surrounded by a 
radiolucent zone and sclerosis of adjacent bone. 

Surgical resection of the lesion was followed by com- 
plete relief of symptoms. Recheck roentgenograms 
thirteen months postoperatively showed no recurrence. 

Two roentgenograms; 1 photomicrograph. 

Don E. MATTHIESEN, M.D. 
Phoenix, Ariz. 


GYNECOLOGY AND OBSTETRICS 


Discussion on Soft-Tissue Placentography. R. G. 
Law, J. Blair Hartley, Robert Percival, T. L. T. Lewis, 
Leslie Williams, et al. Proc. Roy. Soc. Med. 52: 557- 
566, July 1959. (J. B. H., St. Mary’s Hospitals, Man- 
chester, England ) 

This discussion on Soft-Tissue Placentography was 
opened by Law, with a review of 230 cases in which 
this procedure was done. Placenta praevia was cor- 
rectly diagnosed in 22 cases and incorrectly diagnosed in 
4 cases, while an upper segment placenta was correctly 
diagnosed in 198 cases and incorrectly diagnosed in 1 
case (placental site unknown in 5 cases). Overall 
accuracy was 97.8 per cent. On the basis of these fig- 
ures, this discussant vigorously advocates soft-tissue 
tadiography in all suspected cases of placenta praevia. 

Blair Hartley, whose observations cover some 8,000 
cases, is an avid proponent of the accuracy of placental 
localization. He believes that in less than 3 per cent of 
all cases is precise localization not possible. With 
proper radiographic technic, placental calcification can 
be demonstrated in 30 per cent of cases where the fetus 
is radiologically developed to thirty-two weeks. This, 
when present, makes it possible to localize the placenta 
with great precision. At term, there is radiograph- 
ically visible calcification in 59 per cent of placentas. 

Percival emphasizes the technic necessary for the ac- 
curacy of the examination. He takes a standing lateral 
film of the abdomen from the fundus to the pelvic brim, 
with the patient tilted 60° backward. High kilovoltage 
(120 kv) and a wedge filter of Plasticene are used. 
Prior to filming, the fetus may have to be adjusted so 
that one or the other pole is over the pelvic brim. 
Errors due to a full bladder should not be allowed to 
eur. In the experience of this discussant, placentog- 
taphy is often found useful in cases of high head with- 
out bleeding. In his institution, high head late in the 
third trimester was the most common reason for request- 
ing placentograms. 
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Williams offers a dissenting opinion and refers to the 
remarks of his colleagues as ‘‘a lot of dangerous non- 
sense.’’ He considers radiation exposure to the fetus 
and mother unnecessary and states that no information 
is obtained by x-ray that cannot more easily and accu- 
rately be ascertained clinically. When placentography 
could be most useful, that is, at thirty-two to thirty- 
four weeks gestation, it is most inaccurate. 

Two roentgenograms; 13 tables. 

May. MartTIN A. THomas, M.C. 
MacDill AFB, Fla. 


THE GENITOURINARY SYSTEM 


Cystic Disease of the Renal Pyramids (‘Sponge 
Kidney’). E. L. Rubin, J. Cosbie Ross, and D. P. B. 
Turner. J. Fac. Radiologists 10: 134-137, July 1959. 
(Royal Southern Hospital, Liverpool, England) 

The authors report 4 cases of cystic disease of the 
renal pyramids, commonly known as “‘sponge kidney.” 
The cysts in this condition are confined to the pyra- 
mids or medulla. 

Clinically the initial manifestation is a mild, inter- 
mittent urinary infection, which is easily controlled but 
which tends to recur. Hematuria is occasionally seen, 
but the presenting symptoms may be due to the forma- 
tion of small calculi in the cysts. The general condition 
is good and the prognosis appears to be satisfactory. 
The radiologic picture is characteristic, showing cystic 
spaces (filled with contrast medium), contiguous with 
most or all of the terminal calyces. The appearance is 
said to resemble clusters of grapes around each calyx. 
This is seen on excretion urography but not, as a rule, 
on retrograde pyelography. If stones form, they are 
situated in the small paracalyceal cysts and, if multiple, 
they may resemble nephrocalcinosis. Usually, but not 
always, both kidneys are affected. 

It would appear that cystic disease of the renal pyra- 
mids is a developmental aberration characterized by 
cystic dilatation of the collecting tubules. The condi- 
tion appears to be benign and is likely to pass unrecog- 
nized unless one of the complications to which it is 
subject brings it to light. This disease must be dis- 
tinguished from the chronic form of renal papillary 
necrosis. 

Eight roentgenograms. 

THEODORE E. Keats, M.D. 
University of Missouri 


Unilateral Renal Artery Disease with Hypertension. 
Justin J. Cordonnier. J. Urol. 82: 1-9, July 1959. 
(4960 Audubon Ave., St. Louis, Mo.) 

The author presents 7 cases of unilateral renal artery 
disease in which hypertension developed. After sur- 
gical resection, normal blood pressures were restored in 
every instance. One of the patients had a congenital 
narrowing of the renal artery, and 2 had partial renal 
infarcts. One case was secondary to trauma, and in 3 
there was decreased renal arterial blood flow secondary 
to vascular lesions. In one case an aneurysm of the 
main renal artery was also found. The diagnosis was 
suggested in several cases by the history, as well as by 
the study of the urinary output. Lower values on the 
affected side were found on differential urinary sodium 
excretion studies. 

The intravenous urogram is an important part of the 
examination. Even a small decrease in the renal size 
or decrease in contrast excretion may be significant, 
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but a normal urogram does not exclude unilateral 
vascular disease. 

Of all the studies, aortography is the most important. 
Poutasse and Dustan (J.A.M.A. 165: 1521, 1957. 
Abst. in Radiology 71: 609, 1958) are cited as rec- 
ommending it (a) in all patients with unexplained 
disparity of size or function of the kidneys on intra- 
venous urography, (b) in hypertensive young people, 
(c) in elderly patients with sudden acceleration of 
malignant hypertension, and (d) in all patients with a 
history suggesting renal infarcts. 

Eighteen roentgenograms; 2 photographs. 

MIGUEL CHIAPPORI, M.D. 
University of Pennsylvania 


MISCELLANEOUS 


Functional Roentgen Diagnosis: Anatomical Image— 
Physiological Interpretation. Caldwell Lecture, 1958. 
LeoG. Rigler. Am. J. Roentgenol. 82: 1-24, July 1959. 
(Cedars of Lebanon Hospital, Los Angeles 29, Calif.) 

In this lecture, delivered in 1958, Rigler has traced 
roentgen diagnosis through several stages to the pres- 
ent day, when the main emphasis is upon function. 

Function, though not originally neglected was, how- 
ever, not emphasized. The advent of cholecystography, 
intravenous urography, and more recently intra- 
venous cholangiography, in which the excretory and 
secretory functions of various organs are used for opaci- 
fication, has brought home strikingly the relationship 
of function to roentgen diagnosis. In the interests of 
economy, however, in its widest sense, it becomes neces- 
sary to ‘‘take fullest advantage of the least amount of 
fluoroscopy, of the minimal number of roentgenograms 
and derive from them as much information as possible, 
both pathologic and physiologic.” 

The author advises translation of the conventional 
roentgenogram into a dynamic one by proper interpre- 
tation of anatomic variation and urges that maximum 
information be obtained from simple basic procedures 
before utilizing more complex analytical modalities. 

The major emphasis in the present paper is in the 
realm of respiratory and circulatory physiology. Chest 
roentgenograms combined with schematic drawings to 
delineate pressure and flow factors are reproduced. 
Alterations in the size of the heart and major pulmonary 
vessel during the Valsalva and Miiller maneuvers are 
related to changes in intra-alveolar pressures. By care- 
ful evaluation of the heart and vessel size and clarity of 
lung fields, information concerning pulmonary blood 
flow and alveolar pressures can be deduced. Increased 
intra-alveolar pressures, as in the Valsalva maneuver, 
in inspiration, causes compression of the vena cava and 
thus diminishes venous return to the heart, with conse- 
quent diminution in pulmonary vessel size. Exactly 
the reverse occurs with Miiller’s maneuver. Pul- 
monary infiltrates cause no such alterations. 

These principles and others are discussed in their 
application to asthma, arteriovenous fistula, pulmonary 
hypertension, tracheal foreign bodies, pneumothorax, 
and septal defects. 

The paper beautifully demonstrates how a large 
amount of information can be obtained from intensive 
study and logical analysis grounded on fundamental 
knowledge of anatomy, pathology, and physiology. 

Thirty-four roentgenograms; 13 diagrams; 2 tables. 

Joun C. Powers, M.D. 
St. Vincent’s Hospital, New York 
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Studies on the Accuracy of Diagnostic Procedures, 
L. Henry Garland. Am. J. Roentgenol. 82: 25-38 
July 1959. (450 Sutter St., San Francisco 8, Calif.) 

Several studies in recent years have revealed a sur. 
prising degree of diagnostic inaccuracy in many dif- 
ferent clinical fields, including cardiology, pulmonary 
disease, pediatrics, clinical pathology, and even in the 
interpretation of clinical histories. 

Investigations of the interpretation of chest roentgen- 
ograms (photofluorograms and 14 X 17-inch films), 
including several by the author, revealed that in this 
field, too, there is a significant inaccuracy. For ex. 
ample, in one survey the interpreters missed about 
one-third of the roentgenologically positive minifilms 
and over-read about 1 per cent of the negative films, 
Better technic, more careful selection of readers, 
and dual readings would reduce the number of positives 
missed by about one-third. Dual reading will decrease 
the number of positive films missed by about one-third, 

The types of lesions most often missed include (1) 
those obscured by soft tissue or bone; (2) those at the 
base of the lung; (3) those of small size (less than 1.0 
em.); (4) those of faint density. Clinically active 
lesions are missed about as often as inactive ones. 

The reasons for missing the lesions included the ob- 
jective ones of inadequate exposure and processing, in- 
adequate viewing arrangements, inexperience or fatigue 
of observer, lack of interest, etc. The subjective rea- 
sons involve the “human equation” and “observer 
error,’”’ which are the more troublesome since they can- 
not be explained. 

Accuracy of roentgenographic diagnosis can be im- 
proved by dual interpretation either by the same ob- 
server on two different occasions or by two different 
observers. In either case, the second interpretation is 
made without knowledge of the first. Realization of a 
significant degree of error in interpretation of films 
should motivate a search for the causes and correction 
of the factors involved. 

Eight roentgenograms; 1 photograph; 2 charts; 8 
tables. Capt. Howarp R. Goutp, MC. 

St. Vincent’s Hospital, New York 


TECHNIC 


The Radiopaque Polythene Catheter. Per Odman. 
Acta radiol. 52: 52-64, July 1959. (Karolinska Sjuk- 
huset, Stockholm, Sweden) 

The author describes the properties of Kifa radio- 
paque tubing in reference to its value as a catheter in 
percutaneous selective angiographic procedures. Kifa 
tubing is a polythene tubing into which there has been 
incorporated a heavy metal salt; it is manufactured by 
AB Kifa, Stockholm. It resembles conventional poly- 
thene tubing in respect to consistency, surface smooth- 
ness, melting point, moldability, and ductility, with 
the added advantage of radiopacity of such a degree 
that identification is possible even in the densest part of 
the body. The end of the catheter may be perma- 
nently curved by heating, bending it into shape, and then 
cooling. It is possible by this procedure to shape the 
catheter according to the requirements of the vascular 
anatomy. The tubing is so inexpensive that it need 
not be used more than once. Experimentally no libera- 
tion of the radiopaque component during catheteriza- 
tion could be demonstrated. 

The following vessels may be catheterized: trunks 
from the aortic arch, by the transfemoral route; the 
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main branches of the abdominal aorta by the trans- 
femoral or antegrade transbrachial route; such arteries 
gs the subclavian and axillary, the vertebral artery, the 
thyrocervical and costocervical trunks, and the sub- 
capsular artery, by the transbrachial route; the inter- 
nalmammary artery; the hypogastric artery, by way of 
the ipsilateral or contralateral femoral artery; several 
of the branches of the inferior vena cava (hepatic and 
renal veins, hypogastric vein), via the femoral vein. 
Three roentgenograms; 4 photographs; 1 diagram; 
1 table. THEODORE E. Keats, M.D. 
University of Missouri 


Solid State Image Intensifiers: Problems in De- 
sign. John F. Fowler. Brit. J. Radiol. 32: 455-463, 
July 1959. (King’s College Hospital, London, S. E. 5, 
England ) 

The author mentions a number of factors which so 
far have imposed a limitation on the widespread use of 
yacuum-tube image intensifiers: expense, bulk, com- 
plexity, small field of view, and mounting and viewing 
problems. The solid state image intensifier is said to 
allow retention of many of the desirable factors of the 
conventional fluoroscopic viewing screen, and intensifi- 
cations of the order of 100 are already attainable. 

Theoretically solid state systems can give 10° times 
more power gain than vacuum-tube image intensifiers, 
but such large gains are not yet practically attainable 
because the materials have not been developed suffi- 
ciently. A more fundamental disadvantage of these 
systems is that the final electrons are of much lower 
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energy than those in a vacuum-tube system, and it is 
correspondingly more difficult to make them form an 
image. The development of electroluminescent layers, 
however, has made this possible. Electrolumines- 
cence is defined as the cold emission of light from a 
substance due to the effect of an electric field. 

The principle of the solid state intensifier is illus- 
trated by asimple diagram. The x-ray picture falls on 
a photoconducting layer and where the x-ray intensity 
is great, the conductivity increases so that less voltage 
is developed across the photoconducting layer and more 
across the electroluminescent layer. More current 
flows through the latter, and the light output is greater, 
from the regions of high x-ray intensity. The photo- 
conductor, therefore, acts as a variable power control. 
A constant alternating voltage is applied across both 
layers in series in the simple ‘‘sandwich’”’ construction 
illustrated. Mention is made of cadmium sulfide and 
cadmium selenide as the most sensitive photoconductors 
at present. 

Problem areas in this field of endeavor include inten- 
sification by an adequate factor, detail perception, and 
time constants. The article discusses in some detail 
the principle of this type of image intensifier and pre- 
sents the theory and experimental data pertinent to the 
aforementioned areas. For a discussion of these the- 
ories and principles, the reader is referred to the original 
article. 

Eight figures; 1 table. 

Maj. WrLtiaM H. Ettswoop, M.C. 
Lackland AFB, Texas 


RADIOTHERAPY 


Treatment and Survival in Breast Cancer: A Review 
of Results. David Benninghoffand K.C. Tsien. Brit. 
J. Radiol. 32 : 450-454, July 1959. (Temple University 
Hospital, Philadelphia, Penna.) 

The authors have collected the published series of 
breast cancer from numerous clinics throughout the 
world, comparing these as to absolute five-year survival 
rates, percentage of early cases, the clinical staging 
system used, and the treatment policies. 

The absolute five-year survival rates range from 25 to 
50 per cent, averaging +40 per cent. The percentage 
survivals have been plotted against the percentage of 
early cases in each series, and close linear relationship 
between these factors is demonstrated. 

The four main staging systems used in these series 
are presented in outline form. These are the Manches- 
ter, Scandinavian, Portmann-Richards, and Haagensen 
systems. 

A summary of treatment policies is also presented in 
outline form. Three main groups are listed: (1) radical 
mastectomy, strict criteria for operability, with or with- 
out radiation therapy; (2) radical mastectomy, liberal 
criteria for operability with or without radiation ther- 
apy; (3) simple mastectomy and radiation therapy. 
These general policies of treatment from various centers 
are considered to be of the same order of effectiveness. 

This is a good review paper on breast cancer statistics, 
staging systems, and treatment policies from centers 
throughout the world. 

One graph; 3 tables. 

Capt. ALLAN E. GREEN, JR., M.C. 
Lackland AFB, Texas 


Persistent Lactation Associated with Pituitary Tumor 
and Hyperadrenal Corticism. Successfully Treated 
with Pituitary Radiation. Marvin E. Levin, William 
H. Daughaday, and Irwin Levy. Am. J. Med. 27: 172- 
175, July 1959. (Washington University School of 
Medicine, St. Louis 10, Mo.) 

The authors report a case of persistent lactation as- 
sociated with enlargement of the sella turcica and in- 
creased urinary excretion of both 17-ketosteroids and 
17-hydroxycorticosteroids, successfully treated by ir- 
radiation of the pituitary. A 38-year-old woman was 
admitted to the hospital in April 1955. Her physical 
condition had been normal until shortly after her mar- 
riage in 1940, when amenorrhea occurred, with a grad- 
ual weight gain of 40 pounds, and persistent lactation 
from both breasts. She also began to exhibit symptoms 
suggesting schizophrenia, and these symptoms had in- 
creased in severity in the past year. The patient was 
obese, with slight facial acne and a moderate growth of 
hair on the upper lip. The hair on the head was coarse. 
Distribution of body hair was normal. The breasts 
were large, with palpably enlarged ductal and glandular 
tissue. A few drops of milky fluid could easily and 
consistently be expressed from each breast. Lateral 
views of the skull disclosed an enlarged sella turcica 
compatible with a pituitary tumor. Intravenous pyelo- 
grams with presacral air insufflation were normal. 

Irradiation was delivered to the pituitary through 
three ports (left and right lateral and vertex), a 1,000 r 
tumor dose to each port being given over a forty-eight 
day period. After five days of treatment there was a 
definite decrease in lactation, with a corresponding fall 
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in the urinary steroids. Six months after radiotherapy, 
the patient was having only minimal lactation. In 
February and April 1956, the excretion of both 17- 
ketosteroids and 17-hydroxycorticosteroids was normal, 
and there was no further lactation. Because of her 
schizophrenic behavior, the patient is confined to a 
state institution 

The possible relationship of persistent lactation to 
pituitary tumors, to prolactin or a mammotropic hor- 
mone, and to adrenal cortical function is discussed. 

One chart; 1 table 


Treatment of Giant-Cell Tumor of Bone. Einer W. 
Johnson, Jr., and David C. Dahlin. J. Bone & Joint 
Surg. 41-A: 895-904, July 1959. (Mayo Clinic, Roch- 
ester, Minn 

Because of conflicting claims and confusion in the 
literature on therapy for giant-cell tumors, the authors 
have deemed advisable this presentation of a large series 
of cases with long-term follow-up. One hundred four- 
teen definite cases of giant-cell tumor were treated pri- 
marily by curettage, block excision, amputation, irra- 
diation, or by various combinations of these methods. 

Of 71 patients treated by curettage, only 30 remained 
free from recurrence over follow-up periods ranging up 
to more than twenty years. Of the 41 patients who 
had recurrences, 21 had them within a year, and another 
10 within two years after treatment. Neither grafts, 
irradiation, nor chemical cauterization of the cavity 
appeared to affect the recurrence rate significantly. In 
14 patients amputation became necessary because of 
secondary sarcoma, massive recurrence, disabling lesions, 
etc. In 1 patient a solitary pulmonary metastasis 
developed, histologically benign 

There was primary excision of the tumor in 14 pa- 
tients, of whom 12 remained free from recurrence during 
a follow-up period averaging 16.2 years. In the 2 
failures actual recurrences did not develop, but results 
were compromised by complications of treatment 

Thirteen patients were treated primarily by irradia- 
tion, but in none was it successful in controlling the 
tumor. Of a total of 116 patients, 74 received radia- 
tion therapy at some time by radon seed implants, 
radium applications, or roentgen rays. Doses and 
technics are not given. Little justification for either 
pre- or postoperative irradiation seemed evident to the 
authors, who noted many side effects such as wound 
sloughing, radiation dermatitis, atrophy of an extremity, 
persistent drainage or chronic ulceration 

Primary amputation was employed in 16 cases. No 
recurrences were noted, although one patient was lost to 
follow-up, and 1 died without recurrence two and a half 
years after amputation 

Ten sarcomata developed after treatment in the 
series In 9 radiation had been used, along with other 
therapy, for the original benign lesion 

There were 16 patients with iliac, sacral or vertebral 
giant-cell tumors who received irradiation, usually 
combined with surgical treatment. Eight of these were 
alive and well after intervals of five to thirty-five years 

The authors interpret their experience as indicating 
that radiation therapy may influence genesis of sarcoma 
secondary to giant cell tumor. They feel that it should 
be used only for lesions so situated that adequate 


surgery is impossible. They also state that follow-up in 


patients who have had radiation therapy should never 
cease, since sarcomas have developed after very long 
latent periods 


May 1960 


Four roentgenograms; 5 photographs; 1 diagram 
1 chart; 5 tables. Don E. Marrtuirsen, M.D, 
Phoenix, Ariz. 


Intrathoracic Neurogenic Tumors in Infants and 
Children: A Study of Forty Cases. O. Schweisguth, 
J. Mathey, P. Renault, and J. P. Binet. Ann. Surg 
150: 29-41, July 1959. (Institut G. Roussy, Villejuif, 
Seine, France) 

Intrathoracic neurogenic tumors in children are of 
sympathetic origin; the authors report a series consist. 
ing of 15 neuroblastomas, 7 ganglioneuroblastomas, and 
18 ganglioneuromas. 

The neuroblastomas have an unfavorable prognosis 
and are often accompanied by clinical symptoms and 
radiographic evidence of tumor calcification. In 12 of 
the authors’ patients thoracotomy was done, and all 
but one of this number received postoperative irradia. 
tion—1,500 to 3,000 r depth dose. One of these was 
well seven years and one six years later. Seven had 
died within a year of treatment, and in the remainder 
the period of follow-up was less than five years. 

The ganglioneuromas have an excellent prognosis 
Excision of the entire tumor is the treatment of choice 
None of this group appears to have received radio- 
therapy. 

Three of the 7 patients with ganglioneuroblastoma 
had tumor surgery without irradiation. One patient 
operated upon between two courses of x-ray therapy was 
in good health fifteen months after the initial treatment 
Another received preoperative irradiation (1,200 r depth 
dose) and was doing well eleven months after surgery 
Two had been treated recently by surgery and post- 
operative irradiation 

In conclusion, the authors advise surgery alone for 
neuroblastomas in infants less than two years of age 
and for all ganglioneuromas. Postoperative x-ray 
therapy is indicated for ganglioneuromas and neuro- 
blastomas after the age of two. 

Ten roentgenograms; 6 photomicrographs; 7 tables 

May. Martin A. Tuomas, M.C 
MacDill AFB, Fla 


The Radiotherapeutic Approach to Carcinoma of the 
Bladder. Carlo A. Cuccia. J. Urol. 82: 86-89, July 
1959. (University of Maryland Hospital, Baltimore 
1, Md.) 

The close cooperation necessary between urologists 
and radiotherapists in the treatment of carcinoma of the 
bladder is stressed, and the handling of such cases is 
briefly outlined. Important factors in the pre- 
treatment phase include putting the patient into the 
best medical condition possible, determining the exact 
diagnosis, the extent of the lesion and its degree of in- 
filtration, and insuring adequate urinary flow through 
both ureters and urethra before treatment begins 
With large tumors involving the bladder neck and the 
prostatic urethra, a generous transurethral resection 
prior to irradiation is important for the relief of ob- 
struction. In these cases an interval of two or three 
weeks should be allowed before the institution of radio- 
therapy 

The author briefly discusses the adaptation of the 
modality of treatment to the individual case depending 
on the histology, extent, presence of metastasis, an¢ 
condition of the patient. He states that “‘it has bees 
said that the treatment of choice for lesions less that 
5.0 em. in diameter is a radium implant,’ while for 
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tumors more extensively involving the bladder mucosa 
but still reasonably superficial, the use of intracavitary 
isotopes has been suggested. He does not give his own 
preferences in such cases. He mentions the unsatis- 
factory results obtained in larger infiltrating growths 
with 250 kv but is optimistic about the results of super- 
voltage therapy, which he considers the treatment of 
choice for most bladder tumors. The significantly 
milder local and general reactions to radiation obtained 
with the use of the supervoltage machine makes the 
delivery of higher doses possible, and even squamous- 
cell and adenocarcinomas primary in the bladder be- 
come amenable to treatment. 

The principle of including the entire bladder in the 
portal of treatment but with the smallest port size 
possible is stressed. The importance of periodic 
cystoscopic examinations during and after the course 
of treatment is emphasized. 

S. Davin Rocxorr, M.D. 
University of Pennsylvania 


Contact Roentgen Radiation of Bladder Tumors. 
Eugene F. Lutterbeck. J. Urol. 82: 90-91, July 1959. 
185 N. Wabash Ave., Chicago 1, III.) 

The author describes a procedure for management 
of localized bladder tumors with or without infiltration 
but with intact serosa. This consists in cystotomy, 
electrofulguration, and contact roentgen therapy in the 
operating room. A Philips contact tube is used, operat- 
ing at 50 kv, 2 ma, 20 mm. focus-target distance; the 
half-value layer is 0.8 mm. Al. The portal is 2.5 cm. 
in diameter and the dose delivered to the tumor base is 
6,000 r. The dose at a depth of 5 mm. is 50 per cent, 
the depth dose pattern closely resembling that obtained 
with implantation of gamma-ray sources. 

The method is safe when used over the trigone or ure- 
teral orifices, and a small overlap of contiguous fields 
has not been followed by complications. This treatment 
may be supplemented by 4,000 to 5,000 r of external 
irradiation after the abdomen has been closed if there is 
any doubt as to complete eradication of the tumor. 

Twenty-five patients have been treated in the past 

Davin J. Ritcuie, M.D. 
University of Pennsylvania 


eight vears. 


Treatment of Hemangiomas, with Particular Consid- 
eration of Late Damage Such as Disturbance of Bone 
Growth When the Hemangioma Is Located Close to the 
Epiphysis. Julius Weishaar and Kiathe Koslowski. 
Strahlentherapie 108: 173-202, February 1959. (In 
German) (Strahlen-Institut der Universitéts-Frau- 
enklinik, Erlangen, Germany) 

The authors believe that, in comparison with non- 
irradiation procedures, radiation therapy gives the best 
results in hemangiomas, especially cosmetically. Some- 
times, however, late telangiectases, pigment changes, 
and scar formation may occur when x-ray, radium, or 
tadioisotopes are used therapeutically. 

After a detailed discussion of the pathology, morphol- 
ogy, and classification of the hemangiomas, the associa- 
tion of a growth disturbance caused by the angioma 
itself is debated. Such a growth disturbance may re- 
sult in elongation of the extremity, as in the Klippel- 
Trenaunay syndrome. The Sturge-Weber syndrome, 
characterized by angiomas of the cerebral vessels, the 
optic fundus, the face, and occasionally involvement of 
one arm, is also mentioned. 
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The question of whether a spontaneous regression of 
a hemangioma should be awaited before institution of 
treatment is discussed. The general opinion seems to 
be not to wait but to start radiation therapy as early as 
possible, preferably between the second and fourth 
months of life [see, however, Editorial: On Vascular 
Nevi, by Schulz: Radiology 66: 890, 1956.—Ed.] 
Contact therapy has been mainly used, in some cases 
even within the first few weeks. 

The younger the child, the more carefully must the 
radiation dose be regulated. Up to 300 r delivered to 
the growing bone and the epiphysis will not produce a 
growth disturbance; with 400 to 440 r, however, dam- 
age is probable. In 65 babies treated for hemangiomas 
close to an epiphysis no retardation of skeletal growth 
was observed. 

The proper use of radiation therapy shows good pri- 
mary and late results. The authors report excellent 
ccsmetic results and no late damage. These observa- 
tions are said to support the majority opinion that con- 
tact radiation therapy is the method of choice for 
hemangiomas. 

Nine tables. HERBERT C. Po.vack, M.D. 

Chicago, II. 


Methods and Indications for Castration, Including 
Its Application in Mammary Cancer. Heinz Kirch- 
hoff. Strahlentherapie 108: 203-210, February 1959. 
(In German) (Universitaéts-Frauenklinik Gé6ttingen, 
Germany ) 

Premature artificial elimination of menstruation to 
stop further loss of blood and to terminate the hormone 
production of the ovaries is used, particularly as supple- 
mentary therapy, in patients with breast cancer. X- 
ray castration in patients suffering from menorrhagia 
and metrorrhagia has mostly been replaced by surgery 
or intrauterine radium insertion. 

The indications, methods, and mechanism of action 
of intracavity radium and radioactive isotopes are 
discussed. In intrauterine radium application a con- 
siderable amount of radiation reaches the ovaries. An 
attempt was made, therefore, to use beta-irradiation 
carriers in order to decrease the depth dose and 
Ovarian irradiation. Various types of beta-irradiation 
methods are described, with all of which there is 
complete absorption of the radiation at a depth of 8 to 
10 mm. 

Special attention is given to the possible relationship 
between intracavity irradiation and late incidence of 
malignant uterine tumors. A strict indication for in- 
tracavity irradiation is mandatory and the use of beta- 
radiation therapy in younger women should be with- 
held. 

The paper concludes with a discussion of the indica- 
tions and technics for surgical castration, x-ray castra- 
tion, and hormonal castration, as supplementary 
therapy for breast cancer. 

HERBERT C. PoLLack, M.D. 
Chicago, II. 


The Safety of Exploratory Extirpation of Mammary 
Carcinoma. Karl Weber. Strahlentherapie 108: 276 
282, February 1959. (In German) (R6ntgen-Institut 
der Medizinischen Akademie Erfurt, Germany) 

The preoperative irradiation of breast carcinoma has 
come more and more into use in the last few vears. 
This brings up the question of whether biopsy and ex- 
ploratory extirpation are dangerous or safe. 
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Frozen section, with radical mastectomy in positive 
cases, has been customary since Kiittner pointed out 
the danger of biopsy. Histologic confirmation of malig- 
nancy should be requested prior to preoperative irra- 
diation in the same way as in the treatment of malignant 
tumors generally, as in about one-third of the patients 
no evidence of carcinoma may be found on subsequent 
breast resection and it may not be possible to determine 
whether a carcinoma has been destroyed or whether 
the tumor was not malignant. 

In view of these considerations, the author tried to 
establish whether either biopsy or exploratory extirpa- 
tion causes a rapid cancer dissemination and lessening 
of the cure rate. In extensive animal experiments no 
deterioration of the cure rate and no early metastases 
were encountered following exploratory extirpation. 
Histologic proof was obtained in all patients. 

The author therefore believes that, in all cases of pre- 
operative irradiation of breast carcinoma, histologic 
confirmation should be obtained at the beginning of 
the treatment, as no disadvantages due to the method 
could be observed. A prolongation of the interval 
between the exploratory operation and the beginning 
of the treatment did not, contrary to expectation, 
play animportantrole. This fact can only be explained 
by the therapeutic effect of removal of the primary 
tumor. Nevertheless, it is desirable to shorten the 
interval between irradiation and exploration, or even to 
perform the extirpation during the first days of irradia- 
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tion, in order to prevent further spreading of extension 
in already invaded lymph nodes. 
Three tables. HERBERT C. POLLack, M.D. 
Chicago, Ill, 


Extragenital Chorioepithelioma in a Male. Heinrich 
Schafer. Strahlentherapie 108: 283-287, February 
1959. (In German) (R6ntgen-Radium-Klinik der 
Stadt. Krankenanstalten Aachen, Germany) 

The author reports the case of a 36-year-old male, who 
noticed an enlargement of the left breast which op 
histologic examination proved to represent gynecomas- 
tia. His general condition deteriorated rapidly and a 
chest roentgenogram revealed multiple coin lesions with 
pleural effusion and a tumor in the anterior medias- 
tinum. 

These x-ray findings associated with the gyneco- 
mastia in the absence of a testicular tumor aroused 
suspicion of an extragenital chroioepithelioma. This 
suspicion was confirmed by a strongly positive Ascheim- 
Zondek test and the histologic examination. X-ray 
therapy, combined with Mitomen injections, resulted in 
a distinct subjective and objective improvement, con- 
firmed by chest radiography. This improvement was 
only temporary, however, and the patient died seven 
weeks after hospital admission. 

Three roentgenograms. 

HERBERT C. POLLack, M.D. 
Chicago, IIl. 


RADIOISOTOPES 


I'*!-Labeled Protein and Fat Meals in Patients with 
Chronic Pancreatitis. Abraham A. Polachek, Clyde B. 
Cope, Robert F. Williard, and Frederick W. Barnes, Jr. 
Gastroenterology 37: 38-44, July 1959. (VA Hospital, 
Fort Howard, Md.) 

Twenty-four patients with chronic pancreatitis and 
16 controls were studied with radioiodinated protein 
and fat meals. Plasma radioactivity at hourly inter- 
vals, as well as fecal and urinary excretion for two or 
three twenty-four hour periods were determined. The 
plasma I'*! absorption curve appeared to reflect the 
severity of the disease, as indicated clinically by the 
presence of calcification and secondary diabetes melli- 
tus. Fecal excretion of the tagged fat meal usually 
showed a reciprocal relationship to the plasma I!*! 
absorption levels. Fecal excretion of the protein meal 
was only infrequently abnormal. Urinary recovery of 
I'*! with either radioiodinated protein or fat meals 
was of no practical value in assessing pancreatic func- 
tion 

Fourteen patients with chronic pancreatitis had both 
radioiodinated protein and fat studies, the largest series 
yet reported. Fat absorption results were definitely 
superior to protein absorption results in evaluation of 
pancreatic function 

Nine graphs AUTHORS’ SUMMARY 

Blood Disappearance of Radioactive Rose Bengal 
Rapid Simple Test of Liver Function. Robert A. 


Nordyke and William H. Blahd. J.A.M.A. 170: 1159- 
1164, July 4, 1959. (VA Center, Wilshire and Sawtelle 
Blvds., Los Angeles 25, Calif.) 

The rate of disappearance of radioactive iodine 
(1'*!)-labeled rose bengal from the blood, determined 
by a simple external counting method at the head, has 


been found to provide a sensitive test of liver function. 
In the evaluation of borderline liver dysfunction it may 
supplement or replace the sulfobromophthalein test. 
Because levels of the dye in the blood are detected by 
radioactivity rather than by color it can be employed 
despite the presence of jaundice, thereby extending 
the usefulness of dye excretion testing through the 
entire spectrum of liver damage. Multiple tests may 
be carried out without harm to the patient, even in 
those with complete biliary obstruction. The authors’ 
conclusions are based on a comparison of studies in 105 
patients with various liver diseases and 95 normal sub- 
jects. 
Six figures; 3 tables. 


Evaluation of Radioactive Iodine (I'*') as a Treatment 
for Hyperthyroidism. Carl E. Cassidy and E. B. 
Astwood. New England J. Med. 261: 53-58, July 9, 
1959. (Tufts University School of Medicine, Boston, 
Mass. ) 

Two hundred patients with hyperthyroidism were 
observed from one to seven years after treatment with 
radioactive iodine. Normal thyroid function returned 
in 85.5 per cent and permanent myxedema developed 
in 14.5 per cent. Sixty-five per cent responded to one 
dose and 89 per cent were cured after two doses. Pa- 
tients who received antithyroid drugs as supplemental 
therapy during the month or two after radioiodine 
treatment showed a significantly reduced incidence of 
myxedema. 

The frequency of myxedema increased with the time 
elapsed after the radioactive iodine treatment. In 
several patients it developed more than two and a hé 
years later. When the first 101 patients in this series 
were described in 1954 (Anderson: Metabolism 3: 297, 
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1954) 5 of 87 patients had permanent myxedema based 
upon a minimal period of six months observation. 
Ninety of these patients have been traced, the obser- 
yation period being extended beyond a year for all pa- 
tients and from two to eight years for 94 per cent. At 
present 23 patients are known to have myxedema, an 
incidence of 26 per cent for this group with the longer 
period of observation. 

Radioactive iodine therapy is superior to surgical 
treatment. Although it shares the hazard of myxe- 
dema, there is no mortality, vocal cord paralysis, or 
tetany, and the chance of recurrence is negligible. In 
this series no cases of leukemia or thyroid carcinoma 
have arisen. Currently it is believed that radioactive 
jodine is indicated as definitive therapy in older patients, 
especially those with cardiac complications, in those 
with very large thyroid glands, and in those with re- 
lapses after thyroidectomy or antithyroid drug ad- 
ministration. Drug therapy seems more suitable dur- 
ing childhood, pregnancy, and in cases of short duration. 
The major drawback to antithyroid drugs is the fre- 
quency of relapse when the therapy is discontinued. 

Seven tables. MortTIMER R. CamMIEL, M.D. 

Brooklyn, N. Y. 


Prolonged Survival in Diffuse Pleural Mesothelioma 
Treated with Au’, Ralph Richart and Charles D. 
Sherman, Jr. Cancer 12: 799-805, July-August 1959. 
(R. R., Peter Bent Brigham Hospital, Boston 15, 
Mass. ) 

A case of diffuse, malignant mesothelioma of the 
pleura treated with radioactive colloidal gold, with a 
survival of six years in good health, is reported. The 
patient, a 54-year-old woman, was first seen by the 
authors in August 1952. Eight months earlier she had 
been admitted to another hospital, complaining of 
breathlessness on exertion of two years duration and 
frequent colds for several months. Physical examina- 
tion at that time showed signs compatible with consoli- 
dation and effusion in the right chest. No nodules were 
found on the pleura with a thoracoscope after removal 
of 3 pints of clear pleural fluid, acid-fast cultures of 
which were negative. After a month the effusion 
cleared and the patient was discharged. On admission 
to the second hospital, there was slight dyspnea and 
evidence of right pleural effusion. Thoracentesis pro- 
duced pleural fluid with a total protein of 4.8 gm. per 
100 c.c., and mesothelial cells were found on a Papa- 
nicolaou smear. Because of rapidly reaccumulating 
fluid and unabated symptoms, a right thoracotomy was 
performed in October 1952, revealing 600 to 700 c.c. 
of straw-colored fluid in the right pleural cavity. 
There were numerous small seedings of sand-like con- 
sistency over both the parietal and visceral pleural sur- 
faces; these were primarily near the hilus and were 
both discrete and confluent, in places forming a ver- 
Tucous type of lesion. No nodules were felt in the 
lung itself, and the mediastinum did not appear to be 
involved. A biopsy specimen was taken, and the 
wound was closed. The pathologic diagnosis was pri- 
mary pleural mesothelioma. 

Ten days after the thoracotomy, 100 me of radio- 
active gold (Au!) was instilled into the right pleural 
space. This brought about a dramatic clinical improve- 
ment which lasted for three and a half years. There 
Was then a reaccumulation of fluid, and another instil- 
lation of gold (August 1956) produced a second re- 
Mission. At the last follow-up examination, in May 
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1958, there was no reaccumulation of fluid and no ob- 
vious manifestation of the primary tumor. A roent- 
genogram of the chest, however, did show a nodular 
density of the right base which probably represents re- 
currence or, possibly, a new tumor. Even if this is a 
recurrent tumor, the patient has far surpassed the usual 
life expectancy for this condition and, moreover, has 
been essentially asymptomatic during most of this 
period. It is possible that the tumor-host relationship 
in this particular instance has been the important 
factor in the prolonged reasonably asymptomatic sur- 
vival, but it seems likely that the radioactive gold has 
had some beneficial effect. 

Four photomicrographs. 


Treatment of Peritoneal Carcinosis with Colloidal 
Au'®® in Combination with Polyphloretin Phosphate. 
Bengt Fries, Hans-Ludvig Kottmeier, and Gunnar 
Walinder. Acta radiol. 52: 81-93, July 1959. (Sera- 
fimerlasarettet, Stockholm, Sweden) 

The authors have investigated the permeability of 
the peritoneal membrane for radioactive colloidal gold 
and the effect of the administration of polyphloretin 
phosphate (PPP) prior to palliative gold therapy in 
patients with carcinosis and ascites. 

In experiments on mice with ascites it was found that 
the passage of colloidal Au! from the abdominal cavity 
was retarded in proportion to the amcunt of ascitic 
fluid in the abdomen. In the presence of excessive 
fluid, permeation was equally slow whether or not the 
animal had been treated with a preliminary dose of PPP. 
Only if the amount of fluid was small was any difference 
in permeability seen between the control animals and 
those previously treated with PPP. Results of the 
clinical investigation were largely negative, inasmuch as 
carcinosis of the peritoneum with ascites of itself exer- 
cises an inhibitcry effect on permeability. It is felt, 
however, that the combined experimental and clinical 
observations indicate that the injection of polyphlere- 
tin phosphate prior to treatment with Au! should 
prove advantageous in patients without ascites or in 
whom the abdominal cavity has been effectively drained. 

Three diagrams; 5 tables. 


Radio-Active Implantation of the Pituitary. A. P.M. 
Forrest, D. W. Blair, D. A. Peebles Brown, Helen J. 
Stewart, A. T. Sandison, R. W. Harrington, J. M. 
Valentine, and P. T. Carter. Brit. J. Surg. 47: 61-70, 
July 1959. (Western Infirmary, Glasgow, Scotland) 

The authors discuss their experience in attempted ab- 
lation of the pituitary gland with radioactive materials 
in patients with advanced malignant disease. Three 
types of implant were used: radon seeds in 45 patients 
(36 with breast cancer); yttrium-90 rods in 54 patients 
(53 with metastatic breast cancer and 1 with metastatic 
chorionepithelioma of the testis); yttrium-90 screws in 
38 patients (37 with breast cancer and 1 with cancer of 
the pancreas). Radon seeds were found to be quite 
unsatisfactory. The gamma component of this isotope 
proved to be relatively ineffective in destroying pitui- 
tary cells but was responsible for damage to the optic 
chiasm and to the posterior lobe of the pituitary. 
Yttrium 90 was much more satisfactory but presents 
problems in placement when used as a free capsule. 
It was most satisfactory when used in the form of screw 
implants introduced by the nasal route. The threaded 
base remains gripped in the anterior wall of the sella, 
thus minimizing leakage of cerebrospinal fluid with sub- 
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sequent risk of meningitis. Details of technic arid 
dosage are given, along with tabulation of complica- 
tions and autopsy data on gland destruction. The 
authors feel that while ablation of the pituitary gland 
with radon seeds and free yttrium rods compared 
poorly with other methods of treating advanced cancer, 
the screw implant technic is a definite improvement and 
should be evaluated in a larger number of cases. In 
their own series, the advanced disease and poor general 
condition of the patients prevented reliable therapeutic 
assessment of this procedure, but in 12 cases with post- 
mortem examination destruction of the pituitary was 
“virtually complete.” 
Fourteen figures, including 3 roentgenograms; 7 
tables May. Martin A. Tuomas, M.C. 
MacDill AFB, Fla. 


P*? Uptake by Normal and Ultrasonically Irradiated 
Brain Tissue from Cerebrospinal Fluid. L. Bakay, 
H. T. Ballantine, Jr., and E. Bell. Arch. Neurol. 1: 
59-67, July 1959. (Massachusetts General Hospital, 
Boston, Mass.) 

The uptake of P*? by normal and injured brain tissue 
was studied in cats by applying the tracer solution 
directly to the cerebral tissue, thereby excluding vascu- 
lar channels. Lesions of various sizes were produced by 
focused ultrasound. In one group of experiments these 
were placed in the area of the lateral geniculate body in 
close proximity to the ambient cistern. In another 
group they were induced in the parietal lobe, intra- or 
subcortically. Gross visualization of the lesions was 
enhanced by a single intravenous injection of trypan 
blue 

At from thirty-six minutes to three days after the ul- 
trasonic irradiation, an isotonic P** solution was admin- 
istered intracisternally in the first group and directly 
over the pia-arachnoid-covered cortex in the other. 
The animals were killed ten minutes to eight hours after 
the administration of P*. 

Changes in the inorganic phosphorus content of the 
cerebrospinal fluid were measured in relation to large 
lesions in close vicinity to the cerebrospinal fluid system. 
The routes and speed of P*? distribution along the cere- 
brospinal fluid pathways and its rate of disappearance 
from that fluid were studied after cisternal injection. 

The rate and extent of P*? absorption by the cerebral 
tissue were determined by radioautography and by 
direct measurement of radioactivity. Special emphasis 
was laid on the uptake of P** by the lesion from the 
nearest cerebrospinal fluid compartment or from the 
isotope solution applied over the cortex. 

It was found that there was no difference between 
the isotope concentration inside the lesion and that of 
adjacent normal tissue. This represented a marked 
contrast to previous experiments that demonstrated 
high uptake of P** when the isotope was administered 
intravascularly. This observation emphasizes the im- 
portance of the blood-brain barrier in cerebral phos- 
phate uptake; the route by which the isotope arrives at 
the lesion would not be important if the increased up- 


take by the lesion were caused by cellular metabolism 
alone 

Seven radioautographs; 1 photomicrograph and 3 
photographs; 2 tables AUTHORS’ SUMMARY 


Iatrogenic Disturbances in the Endogenous Iodine 
Environment. A Contribution to the Possibilities of 
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Error in Investigations of Iodine Metabolism, E 
Klein, H. Zimmermann, and H. Blank. Schweiz. med. 
Wehnschr. 89: 172-175, Feb. 14, 1959; 198-202, Fet, 
21, 1959. (In German) (2. Medizinische Klinik 
Medizinischen Akademie Diisseldorf, Germany) 

On the basis of the chemically and isotopically de- 
termined iodine metabolic findings in 41 patients, the 
commonest iatrogenic disturbances of the endogenous 
iodine environment, which render difficult the labora- 
tory diagnosis of thyroid diseases, were demonstrated 
A supplementary investigation was made of 35 euthy. 
roid subjects to determine the influence of some anti- 
thyroid agents on the iodine storage of the thyroid, 

1. Under the influence of antithyroid drugs, ang 
other substances of similar effect not used for thyroid 
gland therapy, iodine uptake as well as hormone syn- 
thesis by the thyroid are depressed or completely 
blocked. After the exhaustion of the hormone stores, 
the hormone iodine content of the blood falls, but always 
corresponds to the state of the total metabolism. After 
termination of the use of these drugs, the depression 
of thyroid iodine transfer can last for a variable time 
Following this there is a temporary augmentation of 
thyroid iodine exchange, the so-called rebound phe- 
nomenon. 

2. The administration of thyroid hormone depresses, 
in a homeostatic manner, the iodine exchange of the 
normal gland but has no influence on a hyperactive 
gland. The results of the radioactive iodine test reflect 
this situation, while the blood hormone iodine deter- 
minations (PBI, BEI) also include the exogenous hor- 
mone and therefore permit no conclusion about thyroid 
function. The latter, however, corresponds to the state 
of the total metabolism. Thus, with factitial hyper- 
thyroidism, the values were markedly elevated, while 
the thyroid itself was completely inactive. 

3. The administration of inorganic or organic iodine 
compounds, without hormonal characteristics, can 
simulate a deficient iodine metabolism in the thyroid or 
actually produce it. The two components cannot al- 
ways be separated. Chemical blood iodine tests reveal 
the causes of the alterations of the radioiodine me- 
tabolism in the form of markedly elevated values of the 
inorganic iodine or hormone iodine in a broader sense 
(PBI). The latter also contains the exogenous organic 
iodine compounds, while in the cases investigated in 
this series, the hormone iodine in the narrower sense 
(BEI) always corresponded to the existing metabolic 
situation and thereby permitted a conclusion about 
thyroid function. 

A transitory rebound-phenomenon in iodine metab- 
olism can also appear after the use of thyroid hormone 
or iodine-containing preparations. 

The data on iodine metabolism, obtained chemically 
and radiologically, may be so distorted during and fol- 
lowing the administration of drugs which influence the 
iodine pool, that taken individually the tests are far 
from conclusive; in fact, the diagnosis of hypo- or 
hyperthyroidism may be reversed. These disturbances 
are most readily detected by combining chemical and 
radiological iodine metabolism analyses and by taking 
into consideration the basal metabolism results and the 
clinical picture. 

A very extensive bibliography is appended. 

Five charts; 3 tables. 

EuGene A. Cornevius, M.D. 
Houston, Texas 
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RADIATION EFFECTS 


Discussion on the Changes Produced in Tissues by 
radiation. H. J. G. Bloom and A. Glucksmann. 
Proc. Roy. Soc. Med. 52: 495-504, July 1959. (H. J. 
¢. B., Meyerstein Institute of Radiotherapy, Middlesex 
Hospital, London, W. 1, England ) 

This discussion reviews and gives references to pre- 
vious work on the tolerance of normal tissues to irra- 
jiation and includes data on the heart, lungs, gastroin- 
testinal tract, liver, kidney, bladder, bone, the gonads, 
ind the embryo. 

Three photomicrographs; 1 graph. 

May. Martin A. Tuomas, M.C. 
MacDill AFB, Fila. 


Observations on Radiation Exposure in Dermatologic 
X-Ray Therapy. Herbert S. Alden, H. Stephen Weens, 
ind Harry D. Youmans. Arch. Dermat. 79: 159-169, 
February 1959. (1293 Peachtree St., N.E., Atlanta 3, 
Ga.) 

In 1957, Witten, Sulzberger, and Stewart (Arch. 
Dermat. 76: 683, 1957. Abst. in Radiology 71: 634, 
1958) reported a series of careful and well controlled 
studies on the radiation reaching the gonads during 
dermatologic x-ray therapy. Their studies have been 
repeated by the present authors. Employing similar 
xray equipment, they arrived at measurements of 
xrays at or near the gonads closely approximating 
those obtained in the earlier investigation. It is evi- 
dent from these experiments that some radiation does 
reach the gonads in the x-ray treatment of skin lesions, 
but by direct measurement the dose in the individual 
patient is well below or within the reasonable limits of 
that advised by governmental authorities as the maxi- 
mal permissible dose for those in the atomic industry or 
for the public at large. 

Measures which should be employed to reduce the 
quantity of x-rays reaching the gonadal area are: (1) 
the use of cones in all treatments; (2) consistent and 
better lead shielding of the lower body, particularly 
the lower abdomen; (3) the use of lead on, or under, 
thetreatment table; (4) the abandonment of antiquated 
‘ray machines. The manufacturers of x-ray equip- 
ment should also share in the protection of the patient. 
Their responsibility includes improvement of the metal 
housing of x-ray tubes and the use of lead or iron under 
or on top of the treatment tables. 

Six illustrations; 4 tables. 


The Reduction of Gonadal Dose in Dermatologic 

Radiotherapy. George C. Andrews and Anthony N. 
Domonkos. Arch. Dermat. 79: 449-452, April 1959. 
115 E. 61st St., New York 21, N. Y.) 
The increased publicity given to the hazards of ioniz- 
ing radiation used for medical purposes makes it timely 
to evaluate how dermatologic roentgen therapy is af- 
fected. The authors have attempted to determine how 
the radiation reaching the gonad area may be reduced. 
Their studies were made with a General Electric KX-10 
‘Tay apparatus; a wooden table with a 2 1/2-in.-thick 
foam tubber pad; a phantom representing a small child, 
‘lem. in length; 2 Landsverk pocket dosimeters with a 
scale reading from 0 to 200 mr, and lead-rubber sheet- 
ing with lead equivalent of 1/16 inch (0.5mm.). From 
the data obtained, it is concluded that the gonad dose 
may be reduced effectively in the following ways: 


1. All radiation treatment should be carefully re- 
appraised in those benign dermatoses where other satis- 
factory methods of treatment can be employed. 

2. Owners of outdated x-ray apparatus should check 
for possible excessive leakage from the tube housing. 

3. The most important single factor is the use of 
treatment cones to limit the radiation solely to the de- 
sired area. 

4. Scattered radiation reaching the gonads, with 
the exception of that passing through the body, can be 
attenuated to zero by proper shielding methods. 

5. There is less scattering produced at 60 kv than at 
100 kv. Therefore, the proper quality of radiation 
should be carefully selected. 

6. Proper shielding can reduce the gonad dose by 
approximately 95 per cent. 

One drawing; 3 tables. 


Therapeutic Abortion on Account of X-Ray Examina- 
tion During Pregnancy. Erling Hammer-Jacobsen. 
Danish M. Bull. 6: 113-122, June 1959. (Rigshospita- 
let, University of Copenhagen, Copenhagen, Denmark) 

Eleven pregnant women had one or more abdominal 
X-ray examinations during the first three months of 
pregnancy. Therapeutic abortion was later performed 
in 8 patients because of the possibility of radiation injury 
to the fetus, while 3 went to term. The histories of 
the 11 women are included. The fetal dose was cal- 
culated to have ranged from 0.03 to 3.7 r. 

On the basis of his observations the author makes the 
following suggestions as to irradiation in the first four 
months of pregnancy: ‘‘Fetal doses below about 1 r do 
not indicate induction of abortion. Fetal doses between 
about 1 r and about 10 r indicate therapeutic abortion 
only in the presence of additional indications. Fetal 
doses above about 10 r presumably always indicate 
abortion.”” These suggestions are designated as pre- 
liminary. Actually the series reviewed is too small for 
such conclusions, nor could they be justified on the 
basis of the bibliographic references many of which are 
familiar to the abstractor. 

The ultimate conclusions reached are as follows: 

“X-ray examinations of the abdomen should not be 
performed during the first four months of pregnancy. 

“In order to avoid irradiation in the early stages of 
pregnancy, the following routine precaution is sug- 
gested: In fertile women x-ray examination of the abdo- 
men should be carried out only during the first ten 
days after a regular menstrual period of normal inten- 
sity and duration.” 

The 49 references appended to the paper are worth 
noting. 

One roentgenogram. Sypney F. Tuomas, M.D. 

Palo Alto, Calif. 


The Effect of High Doses of X-Irradiation on the 
Phagocytic, Proliferative, and Metabolic Properties of 
the Reticulo-Endothelial System. B.  Benacerraf, 
Evelyn Kivy-Rosenberg, Martha M. Sebestyen, and 
Benjamin W. Zweifach. J. Exper. Med. 110: 49-64, 
July 1, 1959. (New York University-Bellevue Medical 
Center, New York, N. Y.) 

The effect of moderately high doses of x-radiation 
upon the reticulo-endothelial system of mice and rats 
was investigated. 
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A dosage of 600 r to mice and 850 r to rats did not 
interfere with the ability of the reticulo-endothelial 
system to clear colloidal particles from the blood. 
However, the 850 r x-ray dose to rats prevented recovery 
of normal phagocytic function after ‘‘blockade.”’ 

In mice, 600 r interfered with the ability of the retic- 
ulo-endothelial system to respond to the usual stimu- 
lating effect of zymosan. 

The ability of the reticulo-endothelial system of mice 
which have received 600 r of x-rays to clear P*?-labeled 
E. coli from the blood was not significantly altered. 
These mice responded poorly to immunization, as dem- 
onstrated by the slow rate of clearance of the bacteria 
from the blood of immunized, irradiated individuals as 
compared with immunized controls. This reflected 
lowered antibody production and not deficiency of 
phagocytic mechanism. 

There was no evidence of a changed capacity of the 
Kupffer cells of mice which had received 600 r of x-rays 
to break down denatured protein enzymatically. 

Three figures; 6 tables. AUTHORS’ SUMMARY 


Changes of Polyene Fatty Acid Synthesis of Skin 
Lipids After Roentgen Irradiation. K. Bernhard, F. 
Wyler, O. Wagner, and H. Wagner. Schweiz. med. 
Wehnschr. 89: 787-790, July 25, 1959. (In German) 
(Physiologisch-chemische Institut der Universitat Basel, 
Basel, Switzerland ) 

In an attempt to determine the effect of moderate 
roentgen irradiation on cutaneous lipids, normally 
nourished rats were given a diet rich in linoleic acid 
either preceding irradiation of a circumscribed area of 
skin or immediately thereafter. In very young rats, 
2,000 r caused retarded accumulation of linoleic acid in 
the irradiated skin. In larger rats (253 gm.), the ir- 
radiated areas showed a more rapid decrease in the 
linoleic acid content than unirradiated areas. Irradia- 
tion with 4,000 r caused generally diminished accumu- 
lation of linoleic acid of the skin. The examinations 
were made only after complete disappearance of the 
superficial irradiation effects. 

The authors interpret their findings as indicating 
that animals fed with essential fatty acids show better 
tolerance to irradiation. 

Four graphs; 9tables. JuL1uSs HEYDEMANN, M.D. 

Chicago, II. 


Growth of Small Compatible Tumor Implants in 
Presence of Admixed Radiation-Killed or Incompatible 
Tumor Cells. Nils Ringertz, Eva Klein, and Laszlé 
Révész. Cancer 12: 697-707, July-August 1959. 
(Karolinska Institutet Medical School, Stockholm, 
Sweden) 

It was found in previous experiments (see, for exam- 
ple, Révész: J. Nat. Cancer Inst. 15: 1691, 1955. Abst. 
in Radiology 66: 646, 1956) that carcinoma and sar- 
coma cells that had been irreversibly damaged by 
X-rays or were genetically incompatible stimulated the 
outgrowth of admixed small and genetically compatible 
tumor grafts of various kinds. Isologous liver cells 
were also active, while tumor cells killed by heat or by 
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prolonged incubation did not stimulate but exhit 
slight inhibitory action. 

The present investigation revealed that the stim 
tion by incompatible carcinoma and sarcoma celles 
not abolished but rather somewhat accentuated ifs 
immunized hosts were used. Five different lymphos 
in genetically incompatible hosts were also tested! 
their ability to stimulate admixed small and compat 
carcinoma, sarcoma, or lymphoma implants, Wijk 
solid lymphomas of recent origin showed a slight stim 
latory activity, 3 ascites lymphomas inhibited ¥ 
development of the compatible graft to a consider 
extent. . 

The course of events was followed histologically iy th 
different systems. A certain parallelism was found} 
tween the stimulative activity of a given cell pre 
tion and its ability to provoke the formation 9 
strong granulation tissue reaction from the host, 
indicates that the stimulating fraction may function} 
inducing the formation of a proper tumor bed, 
may not be its only function, however; the fact 
the stimulative effect of cells that have been he 
damaged by x-rays is also apparent with tumor 
growing in the freely suspended ascites form 
that more direct cell-to-cell effects can also playa 
tain role. ’ 

The inhibiting action of the incompatible lympho a 
was paralleled by a unique type of homograft reactio 
different histologically from the reaction observed 
the other neoplasms. 

Seven photomicrographs; 1 chart; 2 tables. 


Experimental Studies Concerning the Action of 
sone Derivatives on Radiation-Induced Edema of 
Larynx. Peter Krahl and Erwin Maier. Stra 
therapie 108: 269-275, February 1959. (In Gers 
(Universitats-Hals-Nasen-Ohren-Klinik, Heidelberg) 
Germany) : 

Twenty rabbits were used in experiments on 
treatment of radiation-induced edema of the la 
The radiation reaction was produced by a 
deep-therapy treatment of the larynx through & 
lateral portals, each receiving 4,000 r. About 
to fourteen days later, dyspnea and noticeable stridd 
developed due to acute inflammatory and edematot 
swelling of the endolaryngeal soft tissues, ca 
considerable narrowing of the laryngeal lumen. 
respiratory rate, which is 140 per minute in non 
rabbits, dropped below 80 per minute after irradi 

After onset of the dyspnea and decrease of the respi 
tory rate, daily intramuscular injections of 12.5 mg. ¢ 
prednisone were started. Within a few days the com 
tion of 14 animals had considerably improved ands 
dor disappeared. Six animals showed no improm 
ment. Four untreated animals had to be killed alte 
few days because of increasing shortness of breath: 

On the basis of these experiments, the authors 
ommend the clinical use of cortisone derivatives 
similar cases. 

Three figures. 


Hersert C. Powvack, MDF 
Chicago, vm 
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